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Description
>*

The present invention relates to compounds which are novel phenylbenzimidazole derivatives which bond to ONA
and inhibit the growth of cells, and it also relates to compositions which comprise these derivatives and to the use of

5 these derivatives for the preparation of anticancer agents, antimicrobial agents and antiviral agents
Some ofcompounds which act on ONAcan be used as anticancer agents. For example, adriamycin has been useful

HOIS,
^rancer agent which intercalates ONA. Furthermore, compounds such as cisplatin and mitomycin which react

with DMA have also often been used. Such an anticancer function based on the action on ONA can be considered tobe established to some extent, though all of the function cannot be elucidated. On the other hand in recent years
10 tftstamycin and netropsin have been noticed as substances which bond to ONA to exert an anti-tumor activity [Nature

VoL 203. p. 1064-1065 (1964)]. Much attention has been paid to these substancesas groove binders which are different
from the conventional anticancer agents in a bonding mechanism to DNA. In addition, a compound such as Hoechst

- 33258 [Nucleic Acids Research. Vol. 16. p. 2671-2690 (1988)] is also known whose bond to ONA has already been
confirmed.

is However, ft cannot be presently presumed at all from the knowledge regarding the conventional anticancer agents
what moiety of each anticancer agent is an actually necessary structure or what other structure can be substituted
Nevertheless.itisvaluabletopreditf

Such
a search of the new structure is considered to be particularly required for the creation of a novel anticancer agent

Moreover, compounds in which an alkylating agent is bonded to the distamycin derivatives are known and typical
so examples of such compounds are described in J. Am Chem. Soc. Vol. 107. p. 8266 (1985). EP-A-246868 WO 93-

13739. J. Med. Chem.. Vol. 32. p. 774 (1989). and the like. Other compounds are also known in which an alkylating
agent is bonded to a compound similar to the distamycin (US-A-5273991). In several of these compounds a bis(2-
chloroethyOamino residue is used as the alkylating agent but it is already known that this residue is a part of the 'structure
of the anticancer agent For example, chlorambucil is known as the anticancer agent having the bis(2-chloroethy0amino

25 residue in its molecule. The anticancer activity of this compound is presumed to be the result of its alkylation to ONA.
6

!l

Zym
l^,he bke- However< *e merit °* addin9 816 alkylating agent having a chloroethylamine structure as a partial

structure of the anticancer agent which bonds to ONA has scarcely been recognized so far.

The above-mentioned distamycin is a typical example of the compounds which bond to DNA. but compounds which
have benzimidazole in each molecule and which can bond to DNA are also known. For example Hoechst 33258 has a

y> structure containing two benzimidazoles, aphenolandapiperazine. In this compound, however, a feature that aromatic
nngs are bonded via amide bonds as in the distamycin is not present Comparing these structures with each other, the
structureswhich canbond to DNAareddinKelydifferent from eachothers
to DNA can be classified into some groups, but there has not been found any report in which the evaluation of their
usefulness is made.

«s The present inventors have searched a novel structure in expectation of the presence of a compound which has a
structure other than known compounds, partiallymaintaining the stmcture of benzimidazole and which has an anticancer
functiorvAs a result novel compounds having a structure, in which a phenyl group is directly bonded to benzimidazole
and another substrtuent is added via an amide bond, have been selected as useful anticancer agents. Above all 1 H-2-
phenyfoenamidazole-5-carboxamide derivatives have been particularly selected. These compounds possess" novelo structures. Furthermore, these compounds show an inhibitory activity on tumor cell growth equal to that of distamycin
in vitro This activity as the anticancer agent has also been newly found by the present inventors.

™eactivityastheariticanceragerrtcanpr^
simuKaneously investigated, and as a result it hasbeen apparent that acompound containing the alkylating agent exerts

c tH*
0
*? !^"^

m
^aCtV'ty 83 COmpared another compound containing no alkylating agent It has been understood

r"!™
8 *<* ^e compound having the skeleton ofphenylbenzimidazole can become a high-active anticancer agent

by adding the alkylating agent into the molecule of the compound.
On the basis of the above-mentioned knowledge, the present inventors have completed the invention of novel anti-

cancer agents.

- An object of the present invention is to provide a novel compound which acts on DNA. or a novel compound which
) has a partial structure capable of acting on DNA and which is useful as an anticancer agent.

A compound of the present invention which can achieve the above-mentioned object is a compound represented
by the following formula (1) or its pharmacologically acceptable salt:

55
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5 Ri(CH2)mCONH CONH(CH2)nR2
(1)

10

wherein each of m and n is independently an integer of from 0 to 5; each of R1 and R2 is independently a hydrogen
atom, a halogen atom, an alkytthio group having 1 to 8 carbon atoms, preferably 1 to 4 carbon atoms, an amino group
which may be substituted, an ammonium group which may be substituted, a suHbnium group which may be substituted,

a phenyl group which may be substituted, a hetero-five-membered ring group which may be substituted, a hetero-six-

75 membered ring group which may be substituted, an amidino group, a guanidino group, an amino acid residue or a group
represented by the formula (2)

wherein R3 is a direct bond or an oxygen atom {when R3 is an oxygen atom, m or n of (CH£m or (CH^ to which R3
bonds is not 0}; R4 is a hydrogen atom, an alkyl group having 1 to 8 carbon atoms, an altaxy group having 1 to 8 carbon

30 atoms, a halogen atom, a trifluoromethyl group, a cyano group, an amidino group, a carboxyf group or -COR7 wherein
R7 is an alkylamino group having 1 to 8 carbon atoms which may be substituted by a substituted amino group, an amino
group which may be substituted by a phenyl group which may be substituted, or a benzylamino group which may be
substituted; R5 is a hydrogen atom, an alkyl group having 1 to 8 carbon atoms, an alkoxy group having 1 to 8 carbon
atoms ora halogen atom; Re is a -(CH^pNfRak or -(CH2)pNR8R9 wherein p is an integer of from 0 to 5; Rs is -CH2CH2W

35 wherein W is a halogen atom, a hydroxyl group, a mesyloxy group or a tosyloxy group or -OCOR7 wherein R7 is as
defined above; R9 is an alkyl group having 1 to 5 carbon atoms or a mesyl group; and the phenyl group in formula (1)

having a Ri(CH2)mCONH group can be substituted by the R 1(CH2)mCONH group at any position, preferably at the 3-

position or the 4-posftion of the phenyl group.

The compound of the present invention acts on DNA, and so it is useful as an active ingredient of an anticancer

40 agent an antiviral agent or an antimiaobial agent
Now, the present invention will be descrfoed in more detail.

In formula (1). examples of "a halogen atom" represented by Rt or R2 include a, Br and I.

Examples of "an amino group which may be substituted" represented by R1 or R2 include an amino group,

nwnoalkytamino groups and dialkylamino groups substituted by a straight-chain or a branched alkyl group having 1 to

45 8 carbon atoms. As the dialkylamino groups, those having the alkyl groups of 1 to 4 carbon atoms are desirable. Above
all. a methytamino group, ethylamino group, n-propylamine group, isopropytamino group, n-butylamino group, dimethyl-

amino group, diethylamino group, dipropylamino group and diisopropylamino group are desirable.

Examples of "an alkytthio group having 1 to 8 carbon atoms" represented by Rt or R2 include straight-chain and
branched alkytthio groups having 1 to8 carbon atoms, and typical suitable examples thereof include a methytthio group.

so ethyfthk) group, n-propyfthio group, isopropyfthio group, n-butyfthio group, isobutylthio group, t-butyfthio group, n-

pentyfthio group, n-hexylthio group, n-heptyfthio group and n-octylthio group.

Examples of "an ammonium group which maybe substituted" represented by Rj or R2 include a trimethytammonium
group, a triethylammonium group and ammonium groups represented by the following formulae (3-1) to (3-14):

so

SB



ir

(3-1) (3-2) (3-3)

";0

(3-4)
70

75

20

25

u*

N O
/ \ /

(3-5)

U"

(3-6)

/ \—J \J / \_J >h

(3-8) (3-9)

(3-7)

\L/
N 11

(3-10)

(3-11) (3-12) (3-13) (3-14)

40 Tte acid residue found as a counter ion to the eve "ammonium group which may be substituted" is required to
be usable as a portion of drug, and examples of the acid residue include inorganic acid residues for exanple derived
from hydrogen chloride, hydrogen iodide, hydrogen bromide, tetrafluoroboric acid, perchloric add and phosphoric add.
organic sulfonic add residues such as methanesuffonic acid, toluenesulfonic add, camphoreulfonic acid and 1 ,5-naph-
thalenedisulfonicacid. and carboxylic acids such as lactic acid, maleic add and malonic acid. In these formulae, each

45 of Rt1 and R12 ,<s independently a straight-chain or a branched afkyl group having 1 to 8 carbon atoms, and suitable
examples thereof indude a methyl group, ethyl group, n-propyf group, isopropyl grotp. n-butyl group, isobutyl group, t-

butyf group, n-pentyl group, n-hexyi group, n-heptyl group and n-octyl group.
Examples of "a sulfonium grotp which may be substituted" represented by Rt or Ffe indude sulfonium groips sub-

stituted by a straight-chain or a branched alkyl group having 1 to 3 carbon atoms, and typical exanples thereof indude
so a dimethylsulfonium grotp. diethylsulfonium group, methylethylsulfonium group, methyfpropylsuffonium group, dfisopro-

pyteuHbnium group, methytisopropylsulfonium grotp. and sulfonium groups represented by the formulae (4-1) or (4-2):

55
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-N^S-R,
V_7

i

(4-1) (4-2)

The acid residue bound to the above "suffonium group which may be substituted" is required to be usable as a
portion of drug, and examples of the acid residue include inorganic add residues such as hydrogen chloride, hydrogen
iodide, hydrogen bromide, tetrafluoroboric acid, perchloric acid and phosphoric acid, organic sulfonic acid residues such
as methanesutfonic acid, toluenesulfonic acid, camphorsuffonic acid and 1 ,5-naphthalenedisuHonic add. and carboxylic

acids such as lactic add, maleic acid and malorric acid. In these formulae, R t1 is a straight-chain or a branched alkyl

group having 1 to 8 carbon atoms, and suitable examples thereof indude a methyl group, ethyl group, n-propyl group,

Ssopropyl group, n-butyt group, isobutyl group, t-butyi group, n-pentyl group, rvhexyl group, n-heptyl group and n-octyl

group.

Examples of "a phenyl group which may be substituted" represented by or R2 indude a phenyl group which may
be substituted with at leastone of halogen atoms (a fluorine atom, a chlorine atom, a bromine atom and an iodine atom),

straight-chain and branched alkyl groups having 1 to 5 cartoon atoms, straight-chain and branched alkoxy groups having

1 to 3 carbon atoms, alkoxycartoonyf groups having 2 to 4 carbon atoms, a trifluoromethyl group, a cyano group, an
amidino group, a guanidino group and dialkylamino groups in which the alkyl groups have 1 to 3 carbon atoms, respec-

tively. Suitable examples thereof indude a chlorophenyl group, dichlorophenyl group, trichlorophenyl group, bromophenyl
grot?), dibromophenyl group, trfcromophenyl group, fluorophenyl group, difluorophenyl group, trifluorophenyl group,

methytphenyl group, ethylphenyl group, n-propylphenyt group, isopropylphenyl group, n-butylphenyl group, isobutytphe-

tnyf group, t-butytphenyl group, n-pentytphenyl group, methoxyphenyl group, ethoxypheny! group, n-propyloxyphenyl

group, fecpropyloxyphenyl group, methoxycarbonylphenyl group, ethoxycartoonylphenyi group, n-propyloxycarbonylphe-

nyl group, trifluoromethylphenyl group, cyanophenyl group, amidinophenyl group, guanidinophenyl group, dimethylami-

nophenyi group, diethylaminophenyl group, dipropylaminophenyl group, methoxyphenyl group and 3.4,5-trimethoxy

group, fin the case of monosubstition, the position of the substituent on the phenyl group is the 2-, 3- or 4-position; in the

case of disubstitution, the positions of the substituents thereon are two positions of the 2-, 3-. 4-. 5- and 6-positions; and
an the case of trisubstitution. the positions of the substituents thereon are three positions of the 2-. 3-, 4-. 5- and 6-

posflions. unless otherwise noted.

Examples of "a hetero-five-membered ring group which may be substituted" represented by Rt or R2 indude a
pyrrolyi group, furyl group, thienyt group, imidazolyf group, oxazolyl group, pyrazolyf group, thiazolyl group, isothiazolyl

grot?), isoxazotyl group, pyrrolinyl group, imidazolkfinyl group, pyrazoltdinyl group, pyrazolinyt group, furazanyl group,

tetrahydrofuranyl group, triazolyt group and tetrazoyt group.

Examples of °a hetero-sbwnembered ring groupwhich maybe substituted" represented by Rj or R2 indude a pyridyl

group, pyrirrafinyl group, pyranyl group, pyrazinyl group, pyridazinyt group, pipertdyl group, piperazinyl group, thiomor-

phofino group. 4-methyl-1^perazind group. 4-benzyl-t-pperazino group, 1-morphofino group, 1-pipercdino group. 4-

piperidno group and 4-methyl-1 -ptperidino group.

Here, In the above-mentioned "a hetero-five-membered ring group which may be substituted" and "a hetero-stx-

membered ring group which may be substituted", the passage "may be substituted" means that this group may be
st&stituted by, for example, a halogen atom (a fluorine atom, a chlorine atom, a bromine atom or an iodine atom), a
straight-chain and branched alkyl group having 1 to 5 carbon atoms, a straight-chain and branched alkoxy group having

1 to5 carbon atoms, an alkoxycarbonyi grotp having 2 to 4 cartoon atoms, a haloalkyl group having 1 to 3 cartoon atoms,
a cyano group, an amedino group and/or a dialkylamino group having 1 to 3 carbon atoms.

°An amino actd residue" as R
t
or Rj is defined specially in the present invention as a group which can be obtained

by emitting a carboxyl group from an amino adda Suitable examples of this amino add indude arginine, histidine and
lysine.

°A direct bond" represented by R3 means that the substituted or non-substituted phenyl group in the formula (2) is

directlybonded via no R3.

Examples of a halogen atom represented by R4 or R5 in the formula (2) indude F. a. Br and I.

Suitable examples of a halogen atom ofW in -CHgCHgW represented by R8 indude a and Br.

Preferable examples of an alkyl group having 1 to 8 carbon atoms represented by R4 or R5 indude a methyl group,

ettyl group, n-propyl group, isopropyl group, n-butyl group, isobutyl group, t-butyl grotp. n-pentyl group, n-hexyl group,

ffi-heptyi group and n-octyl group.



Preferable examples of an alkoxy group having 1 to 8 carbon atoms represented by R4 or R5 include a methoxy
group, ethoxy group, n-propyioxy group, isopropyloxy group, n-butoxy group, isobutoxy group, t-butoxy group, n-pentyloxy
group, n-hexyfoxy group, n-heptyloxy groip and n-octyloxy group.

Preferable examples of "an alkylamino group which may be substituted by a substituted amino group" represented
by R7 include a dimethylaminoethyl group, dimethylaminopropyl group, dimethylaminobutyl group, diethylaminoethyl
group, diethylaminopropyl group, diethylaminobutyl group, dipropylaminoethyl group, dipropylaminopropyl group, dipro-
pylaminobutyl group, diisopropylaminoethyl group, diisopropylaminopropyl group and diisopropylaminobutyl group.

Preferable examples of "an amino group which may be substituted by a phenyl group which may be substituted"
represented by R7 include aniline. 4-dimethylaminoaniline and 4<hloroanitine.

Preferable examples of "a benzylamino group which may be substituted" represented by R7 include benzylamine
and 4-dimethyteminobenzylamina

As a pharmacologically acceptable salt any salt is acceptable, so far as it is usable as a drug, and examples of the
pharmacologically acceptable salt include inorganic acid salts such as hydrochlorides, hydrobromates, hydroiodates.
sulfates, nitrates and phosphates, and organic acid skits such as methanesulfonates, toluenesulfonates. camphorsul-
fonates. acetates, fumarates, maleates. citrates, oxalates and tartrates.

Next the compounds represented by formula (1) will be classified into groups A and B, and typical preparation
processes thereof will be described.

Groip A: A compound in which R
t
is a hydrogen atom, a halogen atom or a group represented by formula (2). or

its pharmacologically acceptable salt

Group B: A compound in which R2 is a hydrogen atom, a halogen atom or a group represented by formula (2). or
its pharmacologically acceptable salt

In the undermentioned description and examples, the following abbreviations represeVrt the corresponding com-
pounds:

"DCC" ... N.N'-dicylohexylcarbodiimide,

"CDI" ... N.N*-carbonyldiirrodazole.

"HOSu" ... N-hydroxysucdnimide,

"EDCI"... H3<Jimethylaminopropyl)-3-ethylcarbodiimide hydrochloride,

"DECP" ... Diethyl cyanophosphonate.

"HOBt" ... 1-hydroxybenzotriazole,

"DMAP" ... 4-dimethylaminopyridine.

*DMF" ... Dimethylformarnide.

"THP „. Tetrahydrofuran.

"DMSO" ... Dimethyl sulfoxide,

"IPA" ... Isopropanol.

"chlorambusyl" ... 4-I4^is(2^loroethy0amino}phenyl]butyric acid, and
"Pd/C" ... Active carton with palladium (usually, the palladium content is 5-10%).

I. Synthesis of an intermediate

As shown in the following reaction formula (1). an aldehyde of formula (6) and 3.4<fiaminobehzoic acid or its ester
of formula (7) are heated at a temperature of from 100°C to a reflux temperature, preferably at 130 to 200°C in nitroben-
zene, and the temperature of the reaction system is then returned to room temperature. A produced 1 H-2-phenytbenz-
imidazole-5-carboxylic acid derivative or its ester derivative represented by formula (5) can be collected by filtration:

6
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Reaction formula (1):

10

20

°*n

"O-ch0 +
¥]V)0R"

nurcbenzene

(6) "^(7) A

15 0,N^~\ N- T „...Iiriio

H (5)

Reaction formula (1)

25 Here, when the ester is obtained, this ester can be hydrolyzed as shown in the following reaction formula (2)
thereby obtaining a 1 H-2-phenyIben2imidazole-5-cartx)xylic acid derivative represented by formula (8):

Reaction formula (2):

30

35
COOH

Reaction formula (2)

No particular restriction is put on the amounts of the aldehyde of formula (6) and the 3,4-diaminobenzoic acid
ester of formula (7), but in general, the amount of the latter is in the range of from 80 to 120molparts with respect to

45 100 mol parts of the former. The reaction in nitrobenzene is carried out by heating, until the starting materials have
disappeared, while the progress of the reaction is observed, but in either case, a heating time of 5 to 100 hours leads
to successful results. The heating may be carried out continuously or intermittently, but the total heating time should be
in the above-mentioned range. The hydrolysis of the ester can be accomplished by heating the ester in the presence of
sodium hydroxideor potassium hydroxide in a mixed solvent of water and ethand or water and methanol. In this case,

so the ratio of water is in the range of from 5 to 90% by weight preferably from 40 to 60% by weight .

The heating temperature is in the range of from 50°C to a reflux tenperatura
Concretely, if 3-nitrobenraldehyde or 4-nitrobenzaldehyde is selected as the starting material. 1H-2-(3-nitrophe-

nyf)befuimidazole-5<art)oxylic acid or 1 H-2K4^itrophenyl}ben2imida2ole-5<aitx5xy1ic acid can be synthesized by the
same procedure as described above. The compound represented by the formula (8) can be used for the synthesis of

55 compounds in the groups A and B.
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10

15

SO

II- Synthesis of a compound in the group A

As shown in the following reaction formula (3). for example, an amino compound represented by formula (9) having
[which is as defined above in the case of the formula (1)] is bonded to a carboxyfic acid represented by formula (8)

UJ
G
m

reS
!?

Ce °f a SUit3ble condensin9 a9ent such as °CC. CDI. EDCI or DECP to obtain an intermediate of formula
(10). Next, the nitro group of this intermediate is reduced to a corresponding amino compound of formula (1 1) by catalytic
hydrogenation. and this amino compound is then reacted with a carbonyl compound represented by formula (12) having
R, [which is a hydrogen atom, a halogen atom or a group represented by formula (2)] to synthesize a compound of
formula (1) in the group A:

Reaction formula (3):

°2N
-f^\^/

NTfVC00H + H2N-(CH2)nR2

°2N-7^A^/NT^VCONH^CH2>«R2
h2,Pd/C

wA,-^ do)

(11)
30 H

H
(l)

Reaction formula (3)

45

so

As a solvent for use in the bonding of the amino compound of formula (9) and the carboxyfic acid of formula (8)
in the presence of the condensing agent various kinds of solvents are usable, but DMF or a mixed solvent containingDMF is preferred.

*

The reaction is' preferably earned out in the range of from -5 to 30«C. During the reaction, the progress of the reaction
can be observed, but a reaction time is usually in the range of from 1 to 50 hours.

As the amino compound represented by formula (9) having Rj. there can be used a compound synthesized from
known compounds by combining known reactions, or a commercially available reagent For example, when dimethyl-
aironopropylamine. diethylaminopropylamine or dipropylaminopropylamine is used as the compound of formula (9). a
product can be obtained in which Rj is a substituted amino group. Alternatively, when methylthiopropylamine. ethytthi-
opropylamine. propyUhiopropylamine orbutylthiopropylamine is used, an alkylthio group can be introduced into Rg. Fur-

T?!!l!
rfien^^<^'metny'arnmonium or aniirK)p<opyltnethylammonium is used, a trimethyiammonium group

or atnetnylammonium group can be introduced into R* The phenyl group which may be substituted, the hetero-five-mor^ed nng group which may be substituted, or the hetero-six-membered ring group which may be substituted can

be intoduced.
* COnpound ln 0,6 flroup A by usinfl the^"^^ of formula (9) in which Rj is the group to

A compound in which Ra is an amidino group can be synthesized as follows.
As shewn in the following reaction formula (4). the carboxyfic acid of formula (8) is first reacted with p-aminopropi-

onrtriie to obtain a reaction mixture containing a compound of formula (13).

JUt

this time.a usual condensing agent such as OCC. CDI. EDCI or DECP can be used. A method in which HOBt
or husu is added to DCC can also be used. The reaction is suitably earned out at 0 to 30»C.

8
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Next this reaction mixture is suspended in ethanol. and a hydrogen chloride gas is then fed. Afterward, the resultant

crystal is collected by ffltration. and then dissolved or suspended in a solvent Ammonia gas is further introduced into

the solution to obtain a desired amidino compound represented by formula (14). In this case, the solvent is preferably

ethanol or a mixed solvent of ethanol and methanol. In the mixed solvent the ratio of ethanol can optionally be selected

s in the range of from 10 to 100%. If this amidino compound is used as the compound of formula (10) in reaction formula

(3). the compound of the group A in which is an amidino group can be obtained:

Reaction formula (4):

°^-fr\^Y^rCOOH H2NCH2CH2CN

20

30

H (8)

NH
1) CH3CH2OH.HCI 02N^CV//Ny^pCONH(CH2)2CNH2

2) NH3 \=/ N-V^
H (14)

Reaction formula (4)

Typical examples of the compound of formula (8) in the reaction formulae (3) and (4) include 1H-2-(3-nitrophe*

ny1)benzimidazole-5-caitx)xylic ackJ or 1H-2^4:nitroph^)benzimida20le-5K»rtx)xync add.

Next reference will be made to a synthesis method of a compound in which R
1
is a desired group.

For example, a compound in which Rj is a substituent represented by formula (2) can be synthesized by a process

shown by the following reaction formula (5):

40

45

50
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?4

( 15)
^ (CH2)mCOOR,0 ^^(CH^COORw

R4

(HOCH2CH2)2N-^J
'"^Rs SOCI

> —

i

(17)
^^CH^COOR,,,

(CICHzCH^aN-f

( 18 )

WstCH2JmCCX)R,o

C.HCI >f
l"VR5

(CICH2CH2)2N-(/ <
(19)
W^(CH2)mCOOH

30
Reaction formula (5)

In the first place, a caiboxylic acid ester derivative of formula (15) having a nrtro group is reduced to a correspond-

ISmT^T"^undo,formula
<16> by catalytic hydrogenation using Pd/C as a catalyst. At this time, methanol, ethanol.DMF and the tike can be used singly or in the form of a mixture of two or more thereof as a solvent The reaction is

preferably earned out at a temperature of from 0 to 30«C. A reaction time is in the range of from 30 minutes to 2 hours
As thecaiboxylic acid derivative represented by formula (15) which can be used herein, there can be used a com-pound synthesized from known compounds by known reactions, or a commercially available reagent

40

i^T^J6^ pr0duced amino compound of formula (16) is reacted with ethylene oxide to obtain a compound of
formula 07). At tins time, a mixture obtained by mixing a solvent such as water. THF. dichloromethane or benzene and

T °P
!5

nal rati0canbeusedasa The reaction is preferably carried out at a temperature of from
-20 to 120 C. A reaction time is suitably in the range of from 1 to 50 hours.

« ,M«^eTXeJhe ?" 8rouP of compound of formula (17) is replaced with a a group by the use of a suitable
suc" as'th'ony| chloride, oxalyl chloride, phosphorus pentachtoride. phosphorus oxychloride. mesyl chloride (in

S^l C
T^!!!

0n ? meSyf Chl0ride 81x1 "x*""1 chloride, a combination of mesyl chloride and lithium chloride, or
dK*lorotopheny|p^

reaCtion fime fe in the range of from 20 minutes to 5 "ours. In this case, a usual solvent such

„ iS ten*** toluene can be used. Moreover, this solvent can be mixed with OMR When thionyl chloride
so or oxalyl chloride is used, the reaction can be carried out without solvent.^eJ^P°Vnd rf«*ented by formula (18) can be hydrolyzed with an acid to obtain a carboxytic acid derivativer^reser^ by formula (19). For example, the hydrolysis can be successfully accomplished with concentrated hydro-

S^eftoS^^
55

m^TJI*
v™^***™!* d9) is used as the compound of formula (12) in the reaction formula (3). the com-pound of the group A in which R, is a substituent represented by formula (2) can be obtained.

„m?f

Jf
xamp,e

;
me comP°und represented by formula (1 1) can be bonded to the compound represented by formula

H?3S6 ^l6UIt
f
b,e condensing agent such as DCC. CDI. EOCI or DECP. In this case, a usual solvent is usable,

but DMF or a mixed solvent containing DMF is preferred. The reaction is preferably carried out in the range of £om -5

10
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to 30°C. During the reaction, the progress of the reaction can be observed, but the reaction time is usually in the range
of from 1 to SO hours. Alternatively, the compound of formula (19) can be treated with thionyl chloride or oxalyl chloride
in a usual solvent (e.g.. methylene chloride, chloroform, toluene and DMF can be used singly or in the form of a mixture
of two or more thereof) to obtain an acid chloride, and this product can be then reacted with the compound represented
by formula (1 1) to bond them to each other. Here, the reaction is preferably carried out in the range of from -5 to 30°C.
During the reaction, the progress of the reaction can be observed, but the reaction time is usually in the range of from
1 to 50 hours.

Another side chain represented by Rj can also be prepared by using commercially available reagents and several

steps of known reactions.

III. Synthesis of a compound in the group B

First a technique of introducing Ffe will be described.

To start with, reference will be made to the synthesis of a compound in which R2 is, for example, a substituent

represented by formula (2).

The introduction of Re into the substituent represented by formula (2) can usually beachieved by each of the following

two methods.

Method A:

As shown in the following reaction formula (6). a hatogenated benzene derivative (in formula (20). F is shown as an
example of a halogen atom) containing a nitro grotp and suitable substituents which isVepresented by formula (20) is

reacted with N.N-bts(2-hydroxyethyl)amine to obtain a compound offormula (21 ). In this time. DMSO is used as a solvent
and the reaction temperature is in the range of from 20 to 150°C. The reaction time is preferably in the range of from 30
minutes to 10 hours. As the halogenated benzene derivative containing the suitable substituents. there can be used a
commercially available reagent or a compound which can be synthesized by the use of a known reaction. For exarrple,

the halogenated benzene derivative containing an amidino group can be introduced from a halogenated benzene deriv-

ative containing a cyano group by the utilization of a known reaction.

Next the thus obtained intermediate of formula (21) is reacted with a suitable chlorinating agent such as thionyl

chloride, oxalyl chloride, phosphorus pentachloride. phosphorus oxychloride, mesyi chloride or a combination of mesyl
chloride (in DMF) and sodium chloride to obtain a chloride of formula (22). The reaction is carried out at 0 to 1 50°C. and
a reaction time is in the range of from 5 minutes to 5 hours. As a solvent there can be used a usual solvent such as
chloroform, benzene or toluene. Furthermore, such a solvent can be mixed with DMF. In addition, the reaction can be
carried out without solvent

Reaction (6):

(20)
F °MS0 (2l)

WN(CH2CH2OH)2

SOCl2 jF^Ks

^ N(CH2CH2CI)2 (22)
Reaction formula (6)

Method B:

As shown in the following reaction formula (7), an aniline derivative (in the case that p is 0) or an aminoalkylbenzene
derivative fin the case that p is 1 or more) having a nitro group and suitable substituents which is represented by formula

(23) is reacted with ethylene oxide to obtain a compound of formula (24). As a solvent at this time, there can be used a
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mixture obtained by mixing a solvent such as water. THF. dichloromethane or benzene with acetic acid at an optional
ratio. The reaction is suitably carried out at -20 to 120°C. and a reaction time is suitably in the range of from 1 to 50
hours. As the aniline derivative or the aminoalkytbenzene derivative having the nitro group and the suitable substituents,
there can be used a commercially available reagent or a compound which can be synthesized by the use of a known

s reaction. :

Next the compound of formula (24) can be chlorinated with a suitable chlorinating agent such as thionyl chloride,
oxalyl chloride, phosphorus pentachlorkfe, phosphorus oxychloride. mesyl chloride (in DMF) or a combination of mesyl
chloride and sodium chloride to obtain a compound of formula (25). The reaction is suitably carried out at 0 to 150°C.
and the reaction time is in the range of from 5 minutes to 5 hours. As a solvent there can be used a usual solvent such

10 as chloroform, benzene or toluene. Furthermore, such a solvent can be mixed with OMR In addition, the reaction can
be carried out without solvent in the case of thionyl chloride or oxalyl chloride.

Reaction (7):

is

so

ss

te) X=N(CH2)0NH2 A "TwC,

V4
JVRs

(23) ^Wnh2 "(24)
X=;C

(Ch2)pn(ch2ch2oh)2
R.

SOCI
4

2

(25) ^NcHaJpNtCHaCHaCIJa

30 Reaction formula (7)

Each of the compounds of formulae (22) and (25) obtained in the above-mentioned methods A and B can be
further subjected to the following reaction to introduce the substituent represented by formula (2) into the compound in

55 thegroupB.

In the first place, each ofthese compounds (nitro compounds) is catalytically hydrogenated to obtain a corresponding
amino compound. The reaction formula in which the compound of formula (22) is used is as follows.

Reaction formula (8):

SO

55

(22)
N(CH2CH2CI)2 (26)

W,N(CH2CH2CI)2

Reaction formula (8)

The nitro compound of formula (25) can also be converted into the amino conpound in the same manner.
When hydrochloric acid is added in an amount equal to or more than mols of the nitro compound, usually in an

amount of from 1 to 1.2 mols at the catalytic hydrogenation, the amino compound can be stably obtained. The catalytic
hydrogenation is suitably carried out at 5 to 30°C. and a usual solventcan be used. For exarrple. DMF or a mixed solvent
of DMF and methanol is desirable. The ratio of DMF in this mixed solvent can be selected in the range of from 5 to 100%.
preferably from 20 to 100%.

12
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For the synthesis of the corresponding amino compound from the usual nitrobenzene derivative, there is usually

employed the catalytic hydrogenation using Pd/C as a catalyst or a process utilizing a reaction in which tin chloride and
hydrochloric acid are used. In particular, as the reduction method of the above-mentioned nitrobenzene derivative to

which N,N*is(2-chloroethyl)amino group is bonded, there is known a reduction method using tin chloride and hydro-

5 chloric add. as reported in. for example. J. Chem. Soc. p. 1972-1983 (1949) or J. Med. Chem. Vol. 33. p. 1 12 to 121

(1990).

However, in place of this usual method, the following technique can also be used to efficiently perform the reduction

reaction, and some treatments subsequent to the reaction can easily be accomplished advantageously. That is to say.

the nitro compound which is the starting material is dissolved in a suitable solvent for example, a single solvent or a
10 mixed solvent of ethanol, methanol, ethyl acetate. THF and DMF, and Pd/C is then added in an amount corresponding

to 0.5 to 50% by weight of the nitro compound, followed by hydrogenation at room temperature under atmospheric

pressure, to obtain the corresponding amino compound. At this time, hydrochloric acid can be added in an amount equal

to or more than mols of the nitro compound, usually in an amount of from 1 to 1.2 mols. The catalyst is removed by

filtration and the solvent is then distilled off, followed by a treatment with one or more kinds of suitable solvents such as
is ethanol, IPA and ether, whereby a desired hydrochloride can be simply obtained.

Furthermore, as shown in the following reaction formula (9). an amino compound of formula (28) can be synthesized

froma carboxyfic acid of formula (27) in accordance with a process shown in J. Med. Chem. Vol. 33. p. 30 14-30 1 9 ( 1990)

.

Reaction formula (9):

By the use of this process, an aminoalkylbenzene derivative can be synthesized in which R3 is a chain having

35 two or more methylene groups.

Here, the compound of formula (26) corresponds to the compound of formula (28) in which n is 0 and R^ is an N.N-

bis(2~chloroethyQamino group. In the following description, therefore, reactions using the compound having formula (28)

will be referred to, but needless to say, the compound of formula (26) can be used as the compound of formula (28).

As shown in the reaction formula (10). a benzimidazole derivative of formula (8) is bonded to the amino compound
40 of formula (28) in the presence of a usual condensing agent (CDI, OECP. DCC, a combination of DCC and HOBt. or the

like) to synthesize the compound of formula (29).

r

30 Reaction formula (9)

45

so

55



Reaction formula (10):

tH 0 719 765 A2

As a solvent for this reaction. DMF is desirable, but another usual solvent can also be used. The state of this
so reaction can be observed by TLC or the like to confirm the completion of the reaction, but the reaction is preferably

carried out for a period of from 1 to 40 hours. The reaction temperature is preferably in the range of from -5 to 40«C
Moreover, as-shown in the following reaction formula (11). the nrtro group of the compound of formula (29) can be

reduced to a corresponding amino group by catalytic hydrogenation using Pd/C as a catalyst

25 Reaction formula (1 1):

30

SO

55

(29) *6

W^nAJ (30)
W

Rs
H

Reaction formula (11)

TWsreaction proceeds substantially quantitatively. In this case, ethand. methanol and DMF can be used singly
or in a combination of two or more thereof as a solvent At this time, hydrochloric acid can be added in an amount equal
toormorethanmolsof me nitro<»mpourid. usually in an amount of from 1 to 1.2 mote. The reaction is preferably carried
out at a temperature of from 0 to 40°C for a period of from 10 minutes to 20 hours.

The bondingof the aniline derivative in the reaction formula (10) and the successive reducing reaction in the reaction
formula (11) establish a novel synthetic route which has not been found in literature so far. For example, a bonding
reaction of a distamycin derivative and N.N*fe(2H«oroethyO-1.4^enylenediamine is disclosed in Japanese Patent

«.SfT,^!
2S3/1994,W *"Ws Potion, a distamycin moiety is previously synthesized, and the bonding reac-

tion (rf N.NjD.s^oroethyO-l ,4^erTylenediamine isfinally caniedout This is based on a conception that the bonding
ofan N.N-bis(2-chloroethyl)amino group which is highly chemically reactive isperformed in the last step. On the contrary
the present inventors have developed the technique that even if the aniline derivative moiety is previously introduced
into the molecule, the desired compound can be obtained in a high yield.

Next as shown in the following reaction formula (12). the amino compound of formula (30) obtained by the previous
reducing

,

reaction is bonded tothe caiboxylicacid derivative offormula (12) in the presence of a usual condensing agent
such as DCGCOI. EOCI or OECP to introduce a R, moiety to the amino compound, thereby obtaining a compound in
the group B (Rz rs a group shown in formula (2)].

14
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Reaction formula (12):

5

10

15

Reaction formula (12)

As a solvent for this reaction, a usual solvent is usable, but DMFora mixed solvent containing DMFis preferred.
The reaction is preferably earned out at a temperature of from 0 to 40°C for a period oftorn 30 minutes to 40 hours.

The employment of the following process permits the synthesis of a conpound in the group B in which R
1
is a

hydrogen atom, a halogen atom or a group other than the groups represented by formula (2).
25 For example, as shown in the following reaction formula (13). a compound represented by formula (32) can be

methylated in accordance with a technique descrtoed in J. Org. Chem.. Vol. 25, p. 804-607 (1960) or with the aid of a
usual methytating agent (e.g., methyl iodide, dimethylsulfuric acid or methyl p-toluenesulfonate) to obtain a stdfonium
derivative represented by formula (33).

30 Reaction formula (1 3):

35

40

R4.
I R

CH^CH2CH2CONH^iNY^VCONH(CH , _f\ 5
CH3I

KJ~<NXJ (32)
H . , .

I ^5

W^N1J (33)
W

Re
H

Reaction formula (13)

so As a solvent for this reaction, formic acid, acetic acid, acetone or the like can be used. Alternatively, the reaction
can be carried out without solvent The reaction is preferably carried out at a temperature of from 0 to 60°C for a period
of from 1 to 60 hours.

A counter anion (0 of the suHbnium compound obtained here can be converted into another anion in a known
manner. For example, r can be converted into CT by the use of a Cf type fon exchange resin (Oowex 1 x8).

55 ln the above-mentioned reaction formula (12). when a compound in which R, is a substituted or an unsubstituted
ammo group is used as the compound of formula (12). a compound in the group B can be obtained in which Rt is the
substituted or the unsubstituted amino group.

The thus obtained compound in which R, is the amino group substituted by two alkyl groups is further alkylated in

a known manner, whereby this compound can be converted into a compound in which R, is an ammonium group-



cry /i» /to

Furthermore, as shown in the following reaction formula (1 4). a compound represented by formula (34) is methylated
with methyl iodide to obtain a compound represented by formula (35).

Reaction formula (14):

5

W ^ ?4
-Ms

l

N
;^CH2)mCO™ W^N^

(34)

CH3 I
f| _\ fnLt \ ^amu , . m ^ '

. . vT'^R5

CH3
- NV (35) ^"e

SO

Reaction formula (14)

At this time, a usual solvent such as methanol, acetone, chloroform or methylene chloride is used The reaction
25 is preferably carried out at a temperature of from -5 to 50°C for a period of from 1 to 50 hours.

Moreover, as shown in the following reaction formula (15). when the amino compound of formula (30) is reacted
with guanidoacetic acid, a compound of formula (36) can be synthesized in which a guanidino groi* is introduced into Rt

40

50

55

Reaction formula (15):

30

35 NH.
R4 H2N^N-CH2COOH

W
H'
U

(30)

NH R4

H

Reaction formula (15)

«m •
^°£P°und,nwhichRi «san amidino group can be synthesized as follows. Fret the aminocompound offormula

(30) b bonded to a carboxyiic acid derivative having a cyano group such as 3-cyanopropionic acid in the presence of a
usual condensing agent such as OCC. CDI, EDCI or OECP. As a solvent for this reaction, a usual solvent is usable but

?Z£f m,Xed Mlvent containin
fl DMF fe Preferred. The reaction is preferably carried out at a temperature of from 0

to40 C foraperiod offrom 1 to24 hours. The resultantproduct is dissolved orsuspended in a solvent, and a hydrochloric
acid gas is then blown thereinto, thereby obtaining an imidated compound. This compound is then dissolved or sus-
pended in the solvent and an ammonium gas is then blown thereinto, thereby synthesizing the desired compound in
which the amidino group is Introduced into R,. As the solvent ethanol. methanol or a mixed solvent thereof is used In

16
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this case, the reaction is preferably carried out at a temperature of from 0 to 40°C for a period of from 30 minutes to 24
hours.

Another compound can be synthesized by changing starting materials under the above-mentioned conditions.

The compounds in the groups A and B can be synthesized as described above, but the synthesis of a compound
5 in which both of R, and are groups represented by formula (2) can be accomplished, for example, as follows.

In the first place, as shown in the following reaction formula (16). a compound (a nitro compound) represented by
formula (37) can be reduced to a corresponding amino group of formula (38) by catalytic hydrogenation using Pd/C as

a catalyst In this case, ethanol. methanol and OMF can be used singly or in a combination of two or more thereof as a

solvent

jo.

Reaction formula (16):

15

0jN

(̂ v^Nirv;oNH(CH2)„R3-/
lYRs

\=^N-k^ (37)
W-n,

H ^38'

30
Reaction formula (16)

At this time, hydrochloric acid can be added in an amount equal to or more than mols of the nitro compound,

usually in an amount of from 1 to 1.2 mols. The reaction is preferably carried out for a period of from 10 minutes to 20

ss .hours.

Next as shown in the following reaction formula (17). the amino compound of formula (38) can be reacted with a

carboxylic acid derivative of formula (39) to obtain a compound represented by formula (40).

40

so

55
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Reaction formula (17):

Atthis time, a usual condensing agent (e.g.. DCC. COI. EDCI or DECP) can be used. As a solvent for the above-
mentioned reaction, a usual solvent is usable, but DMF or a mixed solvent containing DMF is preferred.

The reaction is preferably carried out at a temperature of from 0 to 40°C for a period of from 30 minutes to 40 hours.
Examples of the compound of formula (1) according to the present invention will be enumerated in Table 1 given

30 below. In Table 1 .
a counter anion is neither shown for an ammonium group nor for a sulfonium group, but any counter

anion is usable, so far as it is pharmacologically acceptable. When the counter anion is required to be specified its

typical example will be mentioned.

The compounds of the present invention can be used as anticancer agents having excellent activity. Examples of
carcinomas to which the compounds of the present invention can be applied include leukemia, osteosarcoma, breast

as cancer, ovarian cancer, stomach cancer, colon cancer, lung cancer, and head and neck cancer. In addition, the com-
pounds of the present invention can also be utilized as antimicrobial agents and antiviral agents.

Pharmaceutical compositions can be prepared in accordance with well-known techniques.
Various dosage forms can be selected in compliance with the purpose of a medical treatment and typical examples

of the dosage forms include solid preparations, liquid preparations and other preparations such as suppositories. These
40 dosage forms will be described in more detail.

Examples of the solid preparations include tablets, pills, powders, granules and capsules; examples of the liquid
preparations include injectable solutions, suspensions, syrups and emulsions; and examples of the other preparations
include suppositories.

In preparing the pharmaceutical compositions in the form of the tablets, there can be used a wide variety of carriers
45 wh5cn •*»beep heretofore well known in this field. Examples ofthe earners include exefoients such as lactose, sucrose,

sodium chloride, glucose, starch, calcium carbonate, kaolin, crystalline cellulose and silicic acid; binders such as water,
ethanol. propanol, simple syrup, glucose solution, starch solution, gelatin solution, shellac solution, methyl cellulose
solution. hydPoxypropyl cellulose solution, polyvinyl pyrrolidone solution and caiboxymethyi cellulose solution; disinte-
grators such as dry starch, sodium alginate, agar powder, sodium hydrogencarbonate. calcium carbonate, polyoxyeth-

so ylene sorbftan fatty acid esters, sodium fauryt sulfate, stearic acid monoglyceride. starch and lactose; disintegration
inhibitors such as sucrose, stearic acid, cacao butter and hydrogenated oil; absorption promoters such as quaternary
ammoniumbasesandsodium lauryl sulfate; humectants such as glycerinand starch; adsorbents such as starch, lactose,
kaolin, bentonite. colloidal silicic acid, crystalline cellulose and light anhydrous silicic acid; and lubricants such as talc,
stearates. boric acid powder and polyethylene glycol.

ss a necessary, the tablets can also take the usual forms of coated tablets such as sugar-coated tablets, gelatin-coated
tablets, enteric coated tablets, film-coated tablets, bilayer tablets or multilayer tablets.

In preparing the pharmaceutical compositions in the form of the pills, there can be used a wide variety of earners
which have been heretofore well known in this field. Examples ofthe carriers include exefoients such as glucose, lactose.

18
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starch, cacao butler, hardened vegetable on. kaolin and talc; binders such as powdered acacia, powdered tragacanth
and gelatin; and disintegrators such as carboxymethylcellulose calcium and agar

The capsules can be prepared in accordance with a usual procedure, i.e.. by mixing a conpourtd as an active
ingredient with any of the previously enumerated carriers, and then filling the resulting mixture into hard gelatin capsules
soft capsules or the like.

~

In preparing the pharmaceutical compositions in the form of the injections, solutions, emulsions or suspensions
diluents are used. Examples of the diluents which can often be used in this field include water, ethanol. macrogol
propylene glycol, ethaxylated isostearyl alcohol, polyoxylated isostearyl alcohol, polyoxyethylene sorbrtan fatty acid
esters, cotton seed oil. corn oil. peanut oil and dive oil. Moreover, the conpounds of the present invention can also be
used in the form of aqueous suspensions prepared by adding water thereto in the presence of a suitable surfactant or
in the form of emulsions prepared with the aid of a surfactant such as polyoxyethylene hardened castor oil (HCO-60).
Furthermore, sodium chloride, glucose and/or glycerol may be contained in the pharmaceutical compositions and a
usual solubflizer, buffering agent and/or smoothing agent may be added thereto.

In preparing the pharmaceutical compositions in the form of suppositories, there can be used a wide variety of
carriers which have been heretofore well known in this field. Examples of the carriers include polyethylene glycol, cacao
butter, higher alcohols, esters of higher alcohols, gelatin and semisynthetic glycerides.

If necessary, the pharmaceutical compositions can contain colorants, preservatives, perfumes, flavors, sweeteners
and/or other drugs.

No particular restriction is put on an administration manner of the pharmaceutical compositions of the present inven-
tion, and they may be administered in accordance with the form of the pharmaceutical composition, the age, sex and
other conditions of a patient and the severity of a disease. For example, the tablets, pills, solutions, suspensions, emul-
sions, powders, granules, syrups and capsules can be orally administered. The injectiorts can be intravenously admin-
istered alone or after being mixed with a usual infusion fluid such as glucose or an amino add. Alternatively, they may
also be administered intramuscularly, subcutaneously or intraperitoneal^ as required. The suppositories can be admin-
istered intrarectal^. The dose of the pharmaceutical compositions of the present invention can be suitably determined
in compliance with the administration manner, the age. sexand other conditions of a patient, and the severity ofa disease.
However, the dose should usually be determined so that the amount of the conpound as the active ingredient may be
in the range of from about 0.001 to 1 .000 mg per day for an adult. Moreover, it is desirable that each unit dosage form
of the pharmaceutical composition to be administered contains the compound as the active ingredient in an amount in
the range of about 0.001 to 1 .000 mg.

Generally speaking, anticancer agents, for example, even agents such as adriamydn and cisplatin which have often
been used, have no small side effect. At a present technical level, the side effect should be judged in consideration of
relations with functional strength, and the problem of the side effect is unavoidable to some extent The side effect of
the compounds according to the present invention is at such a level as to be acceptable as the anticancer agents.



Table 1 m
R,(CH2)mCONH-^^jQ-CONH(CH^

H

Compound No- p1 m R2 n

NH

2 (CICH2CH2)2N-^y- 3
NH
—U-NH,

(CICHjCH^N-^^—

H3C

(CICH2CH2)2N

H3CO

-Q-

(CICHjCHa);

(CICH2CH2)2N

ci

CH,

0

NH
—JLnh,

NH
-JL-NH,

NH
-JLnh,

NH

(CICH2CH2)2N-/~y-

CI

(CICH^H^jN-^y-O-

NH
-JLnh,

NH
-JLnh,

(CICHjCHjJjN<5 NH
-1LNH,
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Table 1 12\

H

Compound No. r, m R2

10 (CICH2CH2)2N-/~V- 0 -S*-CH3
\=/ CH3

11 (CICHaCH^-Z'V- 3 -S*-CH,
N=/ " CH3

12 (CICH2CH2)2N-/~V- 0 -S*-CH3

>=/ CH3
H3C

13 (CICH2CH2)2N-^2y>— 0 -S*-CH

H,CO

'3

CH3

14 (CICH2CH2)2N-/~\— 0 • -S*-CH3
>=/ CH3

CI

15 (CICH2CH2)2N-/~~Y— 0 -S*-CH3W CH3

CH,

16 (CIC^CH^aN-/"^— 0 -S*-CH3
\=< CH3

CI

17 (CICH2CH2)2N-/~Vo- 1
-S*-CH3

\=/ CH3

18 (CICHjCHj)^-/
-
^ ft -S*-CH3

\=/ CH3

n



Table 1 f3l

R.tCHjLCONH-^-^jQ-CONHtCH^F

H

Compound No. r1 m R3

19 (aCH2CH2)2N-^^— 0
NH

—NH-U-NH2

20 (CICH2CH2)2N-^^— 3
NH

—NH-U-NH,

21 (CIC^CH^

H,C

NH
—NH-fl-NH

2

22 (CICHjCHj^N-/
-
V—

H3CO

23 (CICH2CH2)2N

24 (CICH^H^

CH,

NH
-NH-iLNH2

NH
—NH-H-NH,

NH
-NH-A-NHa

25 (aCH2CH2)2N-/~\—

CI

NH
—NH-H-NH2

26 (C1CH2CH2)2N-^^-0- I
NH

—NH-"—NH2

27 (CICH2CH2)2N
NH

—NH-U-NH,
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Table 1 f4)

R,(CH2)mCONH^^jl^CONH<CH^
H

Compound No. m R2 n

28 (aCH2CH2)2N-^^— 0 —N-CH3
CH;13 '

29 (CICH2CH2)2N-^^— 3 -N-CH3

CH3

30 (CICH2CH2)2N

H,C

—N-CH3

CH3

31 (CICH2CH2)2N

H3CO

32 (CICHaCHaJjN

33 (CICHjiCH^aN

CI

CH,

0

-N-CH3

CH3

-N-CH3

CH3

—N-CH3

CH3

34 (CICH2CH2)2N-^^— . 0

CI

-N-CH3
CH3

35 (CICHaCHJaN-^^-O- 1
-N-CH3

CH3

36 (CICHjCH^jN6 —N-CH3
CH3
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Table 1 tS\

R t(CH2)mCONH~Q^jQ-CONH (CH^
H

Compound No. m n

37 (CICH2CH2)2N-^^— o -CI

38 (CICH2CH2)2N-^y- 0 -Br

39 (CICH2CH2)2N-^^— 0 -S-CH3

40 (CICH2CH2)2N-^^— 0

41 (CICH2CH2)2N-^^— 0

42 (ClCHjCHj^N-^^— Q

CH3

-*N-CH3
CH3

H

43 (CICHjCH^N-^J—
0

_^_nJLNh2 0

44 H
CH3

—N-CH,

45 H NH

24
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Table 1 (6\

«i(CH2)mCONH.

H

NH(CH2)nR2

Compound No. Rt m R2 n

46 (CICH2CH2)2N-^^— 0
NH
—U-NH,

47 (CICH2CH2)2N-^^— 3
NH

-ILnh,

48 (ClCHaCH^N-/^-

H3C

0
NH
—JLnh,

49 (CICH2CH2)2N-/^— 0

H3CO

50 (CICH2CH2)2N

51 {CICH^HjJjN

4-0-
Cl

CH,

NH
-NH,

NH
-li-NH,

NH
-H-NH,

52 (aCHaCHJaN-^y-

a

NH
H,

53 (CICHjCHJjN-^y-O- I

NH
—11-NH,

54 (CICH2CH2)2N<S 0
NH
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Table 1 m
R,(CH2)mCONH.

^yH/
lJ^pCONH(CH2)nR2

H

Compound No. R , m p2

55 (CICH2GH2)2N-/~\— 0 -?*-CH3
^==^ CH3

56 (CICH2CH2)2N-/~~\— 3 -S*-CH3
X=/ CH3

57 (CICH2CH2)2N-/~^— 0 —S*-CH3W CH3

58 (CICHaCH^jN-/
-
^— 0 -S*-CH3

59 (CICHjCH^^-/
-
^— 0 —S*-CH3

>=/ CH3
35 CI

60 (CICH2CH2)2N-/~\— 0 —S*-CH3W CH3
CHa

61 {CICHjCH^jN-^V- 0 -S*-CHj

«

62 (CICH2CH2)2N-/~\-0- 1
-S*-CH3

x===' CH3

63 (CICHjCHJ^-/"^ 0 -S*^CH3
' CH3

55

26
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Table 1 f 8

1

Ri(CH2)mCONH,

^3—

e

N
lO~CONH(CH2,nR2

H

Compound No. R, m R2 n

64 (CICHaCHafeN-^^— 0
NH

-NH-D-NH,

65 (CICH2CH2)2N-^^— 3
NH

-NH-&-NH2

66 (CICH2CH2)2N

H,C

NH
-nh-1Lnh2

67 (CICH2CH2)2N

H3CO

68 (CICH2CH2)2N-Q-
ci

0
NH

-NH-JLfMH,

NH
-nh-JLnh,

69 (CICHjCH^N-^^

CHn

NH
-nh-JLnh,

70 (aCH2CH^jN-(~\— 0

CI

NH
-NH-U-NH,

71 (CICH2CH2)2N-^3-0- 1

NH
—NH-A-NHj

72 (CICH2CH2)2N
NH

—NH-fl-NH2
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Table 1 (9)

Ri(CH2)mC0NH

^y^/
NJ^CONH(CH2)nR2

H

Compound No. R t m R2

73 (CICH2CH2)2N-^y- 0 —N-CH3
CH3

74 (CICH2CH2)2N-^^— 3
—N-CH3
CH3

75 (aCH2CH2)2N-^^— o

HaC

-N-CH3
CH3

76 (aCH2CH2)2N-/^— 0

H,CO

-N-CH3

CH3

77 (CICHjCHjJjN

78 <CICH2CH2)2N

-Q-
ci

CH3

0 -N-CH3 _

CH3 j

-N-CH3
CH3

79 (CICHjjCHJ^-^V-

CI

0 -N-CH3
CH3

80 (CICH2CH2)2N-^~^-0- 1
-N-CH3
CH3

8 1 (CICHjCHjJjN -N-CH3

CH3

28
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Table 1 (10\

Ri(CH2)mCONH
)NH(CH2)

ft
R2

H

Compound No. Rt m R2

82 (aCH2CH2)2N-^^— o -CI

83 (CICHjCHjJjN-^— 0 —Br

84 (CICHaCHjfeN-^^— 0 -S-CH,

85 (ClCHaCH^aN-^^— 0
CH3

-±N--CH3
CH3

86 (CICH2CH2)2N-^^— 0

87 (CICHjjCHjfeN-^^— 0

H

88
.—. NH

(acH2cH2)2N-^J^— o ~
\3~h

JL"NH

89 H
CH3

-N-CH3

90
NH

-1L-NH,
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Table 1 fill

R,(CH2)mCONH-^Q^jQ-CONH
(CH^R2

H

Compound No. r 1 m

93 (CICH2CH2)2N

R2 n

91 (CICH2CH2)2N-^- 0 -£}-N(CH2CH2C02 0

92 (CICH2CH2)2N-^— 0 N(CH2CH2CI)2 0

~(^S ° ~Q^-N(CH2CH2CI)2 o

94 (CICH2CH2)2N-^^ 0 N(CH2CH2CI)2 0

95

96

97

98

H3CH2C

CICH2CH2N-/>
H3CH2C

CICH2CH2N

H3CH2C

CICH2CH2i
, f

H3CH2C

0

0

0

—^^-NCH2CH2CI 0
CH2CH3

NCH2CH2CI 0
CH2CH3

—^^-NCH2CH2CI

CH2CH3

bi

0

NCH2CH2Cl 0
CH2CH3

30



EP 0 719 765 A2

Table 1 (12\

Ri(CH2)mCONH.

t}~~
(/N

X^r
CONH(CH2)'

,R2

H

Compound No. R 1 m R2 n

99 (CICH2CH2)2N-^- 0 —^-N(CH2CH2CI)2 0

100 (CICH2CH2)2N-^^— 0 N(CH2CH2CI)2 0

101 (CICH2CH2)2N —^^-N(CH2CH2CI)2 0

102 (CICH2CH2)2N<5 to-N(CH2CH2CI)2 0

103

104

CICH2CH2N-^^— 0
H3CH2C

CICH2CH2N-^V
H3CH2C

—^^-NCH2CH2CI

CH2CH3

^y-NCH2CH2CI
CH2CH3

105

106

aGHaCHjN
H3CH2Qto

CICHzCHjN
H3CH2C

—^^-NCH2CH2CI 0
CH2CH3

NCH2CH2CI 0
CH2CH3
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Table 1 (131

H

Compound No. p m R2 n

1001

1002

1003

1004

1005

1006

1007

1008

1009

1010

NH

NH
HoN-H-NH-

NH
H2N-JL-NH-

NH
H2N-1L-NH-

NH
H,N-U-NH-

NH

NH
H,N-U-NH-

NH
H,N-H-NH-

NH
H,N-U-NH-

NH
HjN-Il-NH-

—^^-N(CH2CH2CI)2 0

—£^~N(CH2CH2CI)2 2

—£^-N(CH2CH2CI)2 3

N(CH2CH2CI)2

CH,

—^3"N(CH2CH2CI)2

OCH3

N(CH2CH2CI)2 0

CI

—^^-N(CH2CH2Ci)

H3C

2 0

-N(CH2CH2C02 0

a

>-^^-N(CH2CH2CI)2 I

N(CH2CH2CI)2 0

32
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Table 1 (141

CONH(CH2)„R2

H

Compound No. ^ m n

1011
NH

h,n-1Lnh- —Q-N(CH2CH2CI)2 0

1012
NH

—^^-N(CH2CH2CI)2 2

1013
NH

h2n4-nh- —^-N(CW2CH2CI)2 3

1014

1015

1016

1017

NH
HgN-B-NH-

NH
HaN-H-NH-

NH
H^-H-NH-

NH
h,n-H-nh-

—^-N(CH2CH2CI) :

CH3

—^\-N(CH2CH2CI)

OCH,

—^3-N(CH2CH2CI)2

CI

—^^-N(CH2CH2CI)2

H,C

2 0

2 0

1018

1019

NH
H,N-H-NH-

NH
H2N-D-NH-

3 —Q-N(CH2CH2CI)2 0

a

3 -0-^^-N(CH2CH2a)2 1.

1020
NH

HjN-ILnh.
^)-N(CH2CH2CI)2 0
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40
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Table 1 (IS)

R^ch^conh-hQ^J^conhcch^r,

Compound No. R
t

1021

1022

1023

1024

1029

H2n-U- 3 -^)-N(CH2CH2CI)2 0

HjN-U— 3 -{
=
J-N(CH2CH2CI)2 2

H2N-1L_ 3 3

H

m n

HjnJL. • 3 -0-N(CH2CH2c,)a 0

CH3

1025
M2(s1_Sl1 3 -Q-N(CH2CH2CI)2 o

OCH3

1026 H2
N-ijL 3 -^>-N(CH2CH2CI)2 0

CI

1027
H2
N-iL- 3 -^-N(CH2CH2C02 0

H,C

I
028

H2NJL- 3 -0-N(CH2CH2CI)2 0

C4

HjN-U— 3 -0-^J-N(CH2CH2CI)2 1

45 CI

NH

l°30 h2
N-Sl! 3 ^-N(CH2CH2CI)2 0

34
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Table 1 (16)

R
)(CH2)mCONH-^^jQ-CONH(CH^F

Compound No. p

H

m n2 n

1032

1034

1037

1031 H3ci- 3 -(3-N(CH2CH2C02 0

CH r~~

\

H3C-N- 3 -(3-N(CH2CH2C02 2

1033 H3C-N- 3 -^-N(CH2CH2C02 3

H3ci-- 3 -Q-N(CH2CH2CI)2 0

CH3

1035
HzC_l^ 3 -£^-N(CH2CH2CI)2 0

OCH3

1036 H3C-S- 3 —(^-N(CH2CH2CI)2 0

CI

H3ci- 3 -Hp-N(CH2CH20)2 0

H,C

1038 H3C-S- 3 -^-N(CH2CH2CI)2 0

CI

CH,
1039 H3c-i5-

3 -^iCH^ 1

1040 H3C-S- 3 ^-N(CH2CH2C1)2 0



Table 1 ill)

Rl(CH2)mCONH-^Q^jQrCONH(CH^

Compound No. Rj

H

m

1041
HaC-i"- 2 -(3-N(CH2CH2CQ2 0

*

1042 H3C-S"-
2 -(3-N(CH2CH2CI)2 2

1043 H3C-I"-
2 -^-N(CH2CH2C02 3

1044 h3C-^- 2 -0-N(CH2CH2CI)2 0

CH3

1045 h3c-I*
3

2 -0-N(CH2CH2Cl)2 0

OCH3

1046 H3C-1"
3

2 ~0-N(CH2CH2CI)2 0

CI

1047 H3C-I"
3

2 -QKN(CH2CH2CI)2 o

H3C

1048 H3C-i"-
2 -^-NfCH^CO, 0

CI

CH,
1049 h3C-S*-

2 -0-^-N(CH2CH2CI)2

1050 H3C-I"-
2 ^-NtCHaCHjCOa 0

36
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Table 1 f!8)

R^CH2)mCONH-^^j(^CONH(CH^na

Compound No.

1052 O N—

^ Vi^CH3

H

m

1051 °^y- 2 -^^-N(CH2CH2C02 0

2 —^^-N(CH2CH2CI)2 3

1053
°\_J

4~ 2 -£^-N(Crt2CH2ct)2 0

CH,

1054 \_y
N~ 2 -^-N(CH2CH2CI)2 o

CI

1055 cTV 2 ^-N(CH2CH2C1)2
0

1056 cT~V- 2 -^VN(CH2CH2CI)2 0^ CH3
W

1057 2 -/~\-N(CH2CH2CI)2 3
>

—

f CH3

1058 (TV- 2
^-N(CH2CH2C02

'

^CH3 CH3

1059 q *N*- 2
-Q-N(CH2CH2C02

Q
CI

1060 cf"V- 2 /"V-N^HaCHaCOa o
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Table 1 (191

5

R|(CH^mCONH^^^/
Njj^CONH(CH2)nR2

H

io

Compound No.
Ri m R2 n

15
I06l o « —Q-N(CH2CH2C02 0

20

1062 —^-N(CH2CH2C02 3

1063 Q- —^^-N(CH2CH2CI)2

CH3

0

25

1064 o- —^3~N(CH2CH2CI)2

Vj

0

30
1065 Q- ^3~N<CH2CH2C,)2

0

35
1066 Q-

H3C

> —^^-N(CH2CH2C02 0

40

1067 Q- —^^-N(CH2CH2CI)2 3

45

1068 Q-
H3C'

—^^-N(CH2CH2a)2

CH3

0

«

1069

H3C

—^3-N(CH2CH2CI)2

a
0

SO

1070 a- ^^-N(CH2CH2CI)2 0
H3C'

55
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Table 1 (20)

R l(CH^mCONH-^^jQ-CONH(C^
H

Compound No. Rt m R5 n

1071

1072

1073

1074

1075

1076

1077

1078

h*c-nD-

1079 H3C-N*

1080

—^-N(CH2CH2CI)2 0

f~\-N(CH2CH2CI)2 3

—^^-N(CH2CH2CI)2

CH,

-Q-
ci

b- 1

N(CH2CH2CI)2 q

N(CH2CH2CI)2
0

—£^-N(CH2CH2CI)2 0

—^^-N(CH2GH2CI)2 3

N(CH2CH2CI)2

CH3

—^^-N(CH2CH2CI)2

a

Q-N,(CH2CH2d)2 0
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Table 1 (21)

R,(CH2)mCONHHQ^jQ-CONH(CH^f

Compound No. R
t

1085

1087

CH3

CH3

H3C-S»- 3 —^^-NfCHjCHaCOa

1088 H3C-l- 3
"-Q-N(CH2CH2C.,2

1089 h3c-S--

H

m

CH3
1081 H3C-S»- I —^-N(CH2CH2C!)2

1082 HjC-Iv I —Q-N(CH2CH2CI)2

1083 H3C-S*- 1 —^-N(CH2CH2CI)2

CH3

1084 H3C-I"- 1 —^^-N(CH2CH2CI)2

a

H3C"S*- 1 ^^-N(CH2CH2CI)2

CH3
1086 H3C-S*- 3 —^^-N(CH2CH2ei);!

CH,

9"3
3

-Q-N(CH2CH2CI)2

a

1090 H3ci"- 3

>

£>N(CH2CH2CI)2

40
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Table 1 (22\

1091

1094

1095

1096

1098

1099

CH

H

Compound No. Rt . m R2 n

H3C-S- 2 .
-^-N(CH2CH20)2 0

1092 H3C-S- 2 -0-N(CH2CH2c')2 0

CH3

1093 H3C-S- 2 —^Vn(CH2CH2CI)2 0

CI

CI— 2 —^-N(CH2CH2CI)2 0

(^y~ 2 —^^-N(CH2CH2CI)2 0

\DjjjH 2 -^-N(CH2CH2CI)2 0

CH3

1097 H3C-N*- 3 -/~V-N(CH2CH2CI)2 0

CN̂ ~ 3 . —^-N(CH2CH2CI)2 0
H

^V-. 0 —^^-N(CH2CH2CI)2 0

NH
1 100 HjN-Jl-N-^^ 0 —^J-N(CH2CH2CI)2 0
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Table 1 (22\

H

15

Compound No.

NH
110 1 H2N-U-NH-

m n

2 —Q-N(CH2CH2CI)2 0

20

NH
1102 H2N-K-NH- 4 -^3-N(CH2CH2CI)2 0

25

NH
H03 H2N-U-NH-

NH
1104 H^-il—

5 —(3~N(CH2CH2CI)2 0

1 —^^-N(CH2CH2CI)2 0

30

35

NH
1105 H,N-U-

NH
1106 H^-Jl—

2 —^^-N(CH2CH2CI)2 0

4 —{^-N(CH2CH2CI)2 0

40

NH
1107 H,N-U- 5 —^^-N(CH2CH2CI)2 0

45

50

1108

1109

H

o-

Nmo f y——M

N(CH2CH2CI)2 0

2 ~^^-N(CH2CH2CI)2 0

3 —(2)-N(CH2CH2CI)2 0

55

42
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Table 1 f 24 ^

R,(CH2)mCONH

H

CONH(CH2)0R2

Compound No. p m R9 n

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

NH
h,n-JLnh—

NH
HjN-U-NH-

NH
H,N-11-NH-

NH
HjN-Jl-NH-

NH
HjN-H—NH-

NH
H2N-JL-NH-

NH
H2N-U-NH-

NH
H,N-U-NH—

NH
HjN-U-NH-

NH
H2N-11-NH-

-^-N(CH2CH20)2 0

-^-N(CH2CH2CI)2 2

N(CH2CH2CI)2 3

(CH2CH2C0;2 0

CH3

-^-N(CH2CH2CI)2 0

OCHa

—^^-N(CH2CH2CI)2 0

-^^-N(CH2CH2CI)2 0

-Q-N,
a

(CH2CH2CI)2 0

-O-f VN(CH2CH2CI)2 1

(CH2CH2CI)2 0
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Table 1 (251

Ri(CH2 )mCONH

H

Compound No. m n

2011
NH

h2n-JLnh—
N(CH2CH2CI)2 0

2012

2013

2014

2015

2016

2017

NH
H^-U-NH—

NH
h2n-JLnh—

NH
H2N-U-NH-

NH
H2

N-JJ-NH-

NH
h2
n-JLnh-

NH
h2
nJLnh-

-£]^-N(CH2CH2CI)2 2

—^^-N(CH2CH2CI)2 3

-^-N(CH2CH2CI)2 o

CH3

—QhN(CH2CH2CI)2 o

OCH3

—^3~N(CH2CH2CI)2 0

CI

"

-^-N(CH2CH2CI)2 0

H3C

-,2018

2019

NH
h2nJ-nh—

NH
H2N-U-NH-

-N(CH2CH2CI)2 0

CI

~°~(3~N(CH2CH2CI)2

2020
NH

HjN-H-NH-
(CH2CH2CI)2 0

44
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Table 1 (261

R,(CH2)mCONH

^3~^
l

X3~
CONH(CH2)nR2

H

Compound No. R, m R2 n

2021 H2
N-JL 3 -^-N(CH2CH2C02 0

2022 H2Mjl. 3 -Q-N(CH2CH2CI)2 2

2023 HjN-JL- 3 -^-N(CH2CH2CI)2 3

2024 H2Njl 3 -Q-N(CH2CH2CI)2 o

CH3

2025
HzNjl1 3 -Q-N(CH2CH2CI)2 o

OCH3

2026 h2
N-5l- 3 -0-N(CH2CH2cl>2 0

a

2027
HzNT. 3 -Q-HtCH^Wfe 0

H3C

2028 U „T '3 -O-NCCHaCHaCOa 0

CI

2029 HjN-JL 3 -0-^-N(CH2CH2a), I

2030 h?nJl1 3 ^-N(CH2CH2CI)2 0
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Table 1 f271

Ri(CH2)mCONH

\y^
N

jTT
coNH(cH2)nR2

H

Compound No. r 1 m

2031

2032

2039

H3C-N- 3 -£}-N(CH2CH2CI)2 0

H3C-£- 3 -(3-N(CH2CH2CI)2 2

2033 H3C-N- 3 -^J-N(CH2CH2CI)2 3

2034 H3cji- 3 -0-N(CH2CH2CI)2 0

CH3

2035 h3C-£- 3 -(3-N(CH2CH2Ci)2 0

OCH3

2036
H3C-S- 3 -QHN(CH2CH2CI)2 0

Q
.

2037 HacJ- 3 -^-N(CH2CH2CI)2 0

H3C

2038 h3c-S- 3 -OwWi 0

a

H3C-*- 3 -0-^-N(CH2CH2a)2 1

2040 H3C-E- 3 ^-N(CH2CH2CQ2 0

46
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Table L (281

Ri(CH2)mCONH,

H

Compound No. R
1

2047

H3C-S*-

m n2 n

2041 H3C-t+-
2 -^-NtCH^HjCOa 0

2042 H3C-i"-
2 -^-N(CH2CH2CI)2 2

2043 H3C-I"- 2 -^-N(CH2CH2C0a 3

2044 H3C-i"-
2 -O-N(CH2CH2C02 0

CH3

2045 H3CJ"- 2 -^-N(CH2CH2CI)2 0

OCH;'3

2046 u ^i"3
2 -^-N(CH2CH2CI)2 0

CI

H3C-I- 2 "-Q-N(CH2CH2CI)2 0

H3C

2048 o^2"3
2 -^-NCCHjCHaCOa 0

H3C-S*-

2049 H3C-I"-
2 -0-Q-N(CH2CH2CI)2 1

a,

CH,

2050 H^.f"
3

2 f>-N(CH2CH2CI)2 0
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Table 1 f29)

R.(CH2)mCONH

^CH3

H

n
Compound No. R, m R2

2051 O^N- 2 —^y^(CH2CH2C«)2 0

/—

^

2052 °WN" 2 -(3-N<CH2CH2C02 3

2053 CCvN_ 2 —^\-N(CH2CH2CI)2 0

CH3

2054 cON~ 2 -O^^"*0"^ 0
""'

CI

2055 (Qn- 2 ^-NCCH^HjCO, 0

2056 cf~V- 2 -/~Vn(CH2CH2CI)2 0
^-^'CHj .

2057 CCN*" 2 -/3~N<CH2CH2C,>2 3

2058 <T\>- 2
-hQk-.(CHjCHiC.)2

0
^CHj CH3

1.

2059 ofV- 2
-Q*W9i

0
CI

2060 O V- 2 (_>-N(CH2CH2CI)2 0
CH3

to-

48
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Table 1 (301

R.(CH2)mCONH

H

Compound No. Rj m R2 n

2061

2062

2063

2064

2065

2066

2067

2068

2069

2070

Q-

Q-
H,C

Q-
H3C

Q-
H3C

0-

—^^-N(CH2CH2Ct)2 0

-£^-N(CH2CH2CI)2 3

—^\-N(CH2CH2CI)2 0

CH3

—^\-N(CH2CH2CI)2 0

a

Q-N(CH2CH2C»)2
0

—^^-N(CH2CH2CI)2 0

—^^-N(CH2CH2CI)2 3

(CHjCHjClfe•-Q-"
CH3

-Q-N(CH2CH2CI)2
Q

(CH2CH2CI)2 0

H3C
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Table 1 (311

R.(CH2)mC0NH

O~<
/,Nj0~C0NH(CH2>nR2

H

Compound No. Ft, m ^2 n

1 —r^J^N(CH2CH2CI)2 0

zu/z I —e >-N(CH2CH2Cf)2 3

2073
/==\

i

l —^^-N(CH2CH2CI)2

CH3

0

2074 o- I —^\-N(CH2CH2CI)2

CI

0

2075 O 1 ^3~N(CH2CH2a)2
0

2076 HnC-N^S

—

1 —^~\-N(CH2CH2CI)2 0

2077 H*c-N;>- I —^^-N(CH2CH2CI)2 3

2078

*

j

~H(^-N(CH2CH2CI)2

CH3

0

2079 H
=»
c-0- 1

—^Vn(CH2CH2C02

a
0

2080 1 N(CH2CH2C1)2 0

50
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Table 1 (32)

R«(CH2)mCONH.

^y^
Nj^pCONH(CH2)

ft
R2

CH3

H

Compound No. R
t m n

2081 H,C-I"- 1 -(3-N(CH2CH2CQ2 0

CH
2082 H3C-S*- 1 -^-N(CH2CH2CI)2 3

CH3
2083 H3C-S»- 1 —^-N(CH2CH2CI)2 0

CH3

2084 H3C-I- 1
-0~N(CH2CH2CI)2 0

CH3 \
2085 H3C-S- I (3-N(CH2CH2CI)2

0

CH
2086 H3G-S*- 3 -^-N(CH2CH2CI)2 0

2087 H3C-S-- 3 -^-N(CH2CH2CI)2 3

,AM 9H3 .—f^-N(CH2CH2C02
2088 H3C-S»- 3 . 0

CH3

9"3 -/~Vn(ch2ch2ci)2
2089 H3c-S*- 3 0

2090 H3C-S*- 3 { y-NCCHzCH^IJa Q
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Table 1 f33l

R|(CH2)mCONH

v3~
(/N

X3~
CONH(CH2)n

Compound No. R t

)a 2

H

m

2091 H3C-S- 2 --^^(CHaC^COz 0

2092 H3C-S- 2 -^3-N(CH2CH2CI)2 0

CH3

2093 H3C-S- 2 —^3-N(CH2CH2CI)2 0

CI

2094 CI— 2 —^^-N(CH2CH2CI)2 0

(^y~ 2 —^^-N(CH2CH2CI)2 0

O^H
3

2 -^3-N(CH2CH2CQ2 0

CH3
2097 H3C-N*- 3 —/~\-N(CH2CH20)2 0

CH3

LN̂ ~
3 ^3-N(CH2CH2C02 0

H

0 -^^-N(CH2CH20)2 0

2095

2096

2098

2099

NH /_,
2100 H^-U-N-^^— 0 —^^-N(CH2CH2CI)2 0

52



EP 0 719 765 A2

Table 1 (341

R,(CH2)mCONH.

^y^
NJ^pCONH(CH2)ftR2

H

Compound No. R 1 m R5 n

NH
2101 H2N-JL-NH- 2 —^y-N(CH2CH2CI)2 0

NH
2102 HjN-U-NH- 4 —^^-N(CH2CH2CI)2 0

NH
2103 h2

n-JLnh— —^^-N(CH2CH2CI)2 0

NH

2104 H^JL- 1 —^^-N(CH2CH2CI)2 0

2105
NH

H,N-JL_ 2 —^^-N(CH2CH2CI)2 0
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Table 1 (351

Rt(CH2)mCONH

10

^^Nj^pCONH(CH2)nR2

H

Compound No. R
t R

. _ m

NH

n

so

2106 H*-«- 4 0

NH
2107.: h2nJl 5 -{y^m&wh 0

25

2108
LN
V~ 1 ~^J-N(CH2CH2CI)2 0

30

H

2109 C>- 2 ^Q-N(CH2CH2C02 0
H

35

40

in Table

2110
3 ^Q-N(CH2CH2C02 0

H

The numbers of compounds in the undermentioned examples correspond to those of the compounds enumerated

4S Example ) (Compound 47)

tox^idelj*^

50 Reaction 1

1H-2-(3-nitrcphenyl)benzimidazole-5^iboxyficacid

^JH^ "*^itr°be
,!l

Z
!
n
!
W6re disSOlv€d 2 0 9 (131 mmo,s' 10 •*> <* 3.4-diaminobenzoic acid and 2.0 g (13.2

55 mmols) of irhnrtrobenzaldehyde. and the mixture was then heated and stirred for 21 .5 hours in an oil bath at 155'C, The
resetting soTtd was collected by filtration, and then washed with IPA to obtain 1.88 g (6.64 mmols. 50.3%) of the desired
compound in the state of yellowish green white crystals,

mp: >270eC
NMR (DMSOde) 6: 9.03 (6. 1H). 8.64 (d. 1H). 8.36 (d. 1H). 8.31-8.17 (m. 1H). 7.89 (t. 2H). 7.80-7.68 (m. 1H)
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Reqptipn 2

1H-2-(3-nrtropheny1)benzimk^

1.0 g (3.53 mmols) of 1H-2-(3-nitropheny0ben2imlda2ole-5-caftx))cylic acid was suspended in 20 ml of DMF, and
0.69 g (4.26 mmols, 1.2 eq.) of CDI was then added, followed by stirring at room temperature in a nitrogen atmosphere.
After 3.5 hours, the solution was cooled on tea Then, 0.27 ml (3.65 mmols. 1.0 eq.) of p-aminopropionitrile was added
to the solution, and the temperature of the solution was then returned to room temperature. After stirring for 3 hours,

the solution was then allowed to stand overnight. Next, the solution was concentrated under reduced pressure, and the

resulting residuewas crystallized from methanol, thereby obtaining 1 .08 g (3. 19 mmols. 90.4%) of the desired compound
in the state of ocher crystals.

mp:>270°C

NMR (DMSO-de) 6: 9.04 (s. 1H). 8.90 (m, 1H). 8.64 (d. 1H), 8.37 (d, 1H). 8.25-8.14 (m. 1H). 7.89 (t 1H), 7.83-

7.67 (m,2H), 3.54 (q,2H). 2.82 (t.2H)

Reaction 3

1 H-2^3-nitrophenyl)benzimki^ hydrochloride

1 .08 g (3.22 mmols) of 1 H«2-(3-nitrophenyl)bena was suspended in 40
ml of ethanol. and a hydrochloric acid gas was then blown into the suspension under ice cooling. After the suspension
was saturated with a hydrochloric acid gas over 30 minutes, the temperature of the su^ension was returned to room
temperature, followed by stirring for 3 hours. Next, the suspension was concentrated under reduced pressure. The result-

ing residue was decanted twice with ether and then suspended in 40 ml of ethanol. and an ammonia gas was blown
thereinto under ice cooling. After saturated with the ammonia gas over 50 minutes, the suspension was stirred at room
temperature for 3 hours, and then allowed to stand overnight. Next the suspension was concentrated under reduced
pressure, and the resulting residue was then sludged with methanol/acetone. the resulting solid was purified through

silica gel column chromatography (ethyl acetate/IPA/Water = 5/2/1). and then sludged with methylene chloride and suc-

cessively IPA to obtain 0.67 g (1 .72 mmols. 53.5%) of the desired compound in the state of creamy crystals.

mp:>270°C
NMR (DMSO-de) 6: 9.10-9.06 (m, 3H). 8.88 (t, 0.5H). 8.79 (t. 0.5H), 8.71 (bs. 3H). 8.35 (d, 1H). 8.31 (s. 0.5H).

8.15 (s, 0.5H), 7.88 (t 1H), 7.88 (d. 1H), 7.75 (d, 0.5H), 7.63 (d. 1H). 3.65 (q, 2H). 2.73 (t 2H)

Reaction 4

1 H-2^3-fl414-[N tN4)is(2K*lorc^

boxyamide hydrochloride

0.33 g (0.83 mmol) of 1H-2^3-nitrophenyi)beruirTU^ hydrochloride was
suspended in a mixed solvent of DMF and methanol, and catalytic hydrogenation was then carried out in the presence
of 10% Pd/C as a catalyst to lead the above-mentioned compound to a corresponding amino compound. This DMF
solution was stirred under ice cooling and under a nitrogen gas stream, and a methylene chloride solution of 4-I4-{N.N-

bis(2^loroethyl)amino]phenyl]butyryl chloride (which was prepared by adding 0.55 g (4.6 mmols, 5.0 eq.) of thionyi

chloride to 0.28 g (0.92 mmol) of chlorambucil, removing thionyi chloride under reduced pressure after 5 minutes, and
then carrying out azeotropic distillation with benzene twice} was added dropwise. The temperature of the suspension

was returned to room temperature, followedby stirring for7 hours. Next, the suspensionwas concentrated under reduced
pressure, and the resulting residue was then purified through silica gel column chromatography (ethyl acetate/IPAftvater

* 6/2/1). and then solidified with ethanol to obtain 0.23 g (0.36 mmols. 43.4%) of the desired compound in the state of

light yellowish white crystals.

mp: A definite melting point was not present
NMR (DMSO-dg) 6: 10.31 (s. 1H). 9.09 (s. 2H), 8.98 (t, 1H). 8.68 (s. 1H), 8.66 (s. 2H). 8.27 (s. 1H). 7.97 (d. 2H).

7.78 (d, 1H), 7.70 (d, 1H), 7.58 (t 1H). 7.07 (d. 2H), 6.68 (d. 2H), 3.65 (m. 2H). 2.72 (t. 2H), 2.55 (m. 2H), 2.40 (t 2H),

1.89 (m,2H)

IR (KBr) cm' 1
: 3064, 1690. 1519. 1310. 1245. 810. 723
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Elemental analysis: (Cs^sC^NtC^ • 2HCI • 3H2O)

Calcd.: C:50.62. H:5.89. N:13.33. 01:19.28

Found: C:S0.36. H:5.61. N:12.77. 0:19.76

10

Example 2 (Compound 2)

1 H-2-l4-II4^4-[NtN*is^^

is boxyamide hydrochloride

20

25

Methyl 3.4-diaminobenzoate

3.0 g of 3,4-diaminobenzoic acid was suspended in methanol, and 1.86 ml of thionyl chloride was then added
dropwise. Afterward, thionyl chloride was further added as much as 0.5 ml twice, and the suspension was then heated
under reflux for 1 1 hours. Next, thionyl chloride and methanol were distilled off, and the residue was dissolved in meth-
ylene chloride, washed with a 0.5N aqueous sodium hydroxide solution and a saturated sodium chloride solution, and
then dried over sodium sulfate. After the solvent was distilled off. the residue was sludged with n-hexane to obtain 3.04
g (93%) of the desired compound.

NMR (CDCI3) 6: 7.47 (dd. 1H). 7.41 (d. 1H). 6.67 (d. 1H). 3.85 (s. 3H)

peacfipn2

Methyl 1 H-2-(4-nitr<phenyl)ben2imidazole-5-<^rtx»cylate

In 60 ml of nitrobenzene were dissolved 1.0 g (6.0 mmols) of methyl 3,4-diaminobenzoate and 0.91 g (6.0 mmds)
of p-nitrcbenzaldehyde (slightly undissolved), and the solution was then heated in an oil bath at 150°C for 39 hours.
Next, the solution was cooled with ice water, and the resulting crystals were collected by filtration to obtain 1 .54 g (5.2
mmols, 86.5%) of the desired compound in the state of brown crystals.

mp:>280°C
NMR (DMSO-d6) 6: 8.44 (d, 2H). 8.31 (d. 2H), 8.16 (s. 1H). 7.9-7.7 (m, 2H), 3.9 (s. 3H)

<o Reaction 3

1H-2-(4-nitrophen^

30

35

45

so

In 20 ml of methanol was suspended 1 .0 g (3.4 mmols) of methyl 1 H-2-(4-nitropheny0benzimidazole-5-<»rboxylate. and
20 ml of a 1N aqueous sodium hydroxide solution was then added, followed by heating and stirring at 60°C for 1 hour.
Next an amount corresponding to that of methanol was distilled off under reduced pressure. Water was added to the
remaining reaction solution, and the solutionwas then acidified with4N hydrochloric acid. Afterward, the resulting crystals
were collected by filtration to obtain 0.94 g (3.3 mmote,97.6%) of the desired compound in the state of yellowish white
crystals.

mp:>278°C
NMR (DMSOde) 6: 8.47 (d. 2H). 8.43 (d. 2H),8.25 (s. 1H). 7.9 (d. 1H), 7.7 (d. 1H)

1H-2-(4-nitrophenyl)b^^

In 42 ml of DMF was dissolved 0.48 g (1.69 mmols) of 1H-2-(4-nitrophenyl)ben2imidazole-5<arboxylic acid, and
0.33 g (2.04 mmols, 1.2 eq.) of COI was added, followed by stirring at room tenperature under a nitrogen gas stream.
After3 hours, the solution was cooled on ice, and 0.14 ml (1 .9 mmols. 1 .1 eq.) of p-aminopropionitrile was then added.
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Next the solution was stirred for 3 hours at room temperature and allowed to stand overnight After concentration under
reduced pressure, the resulting residue was sludged with methanol to obtain 0.47 g (1 .4 mmols. 82.9%) of the desired
compound in the state of yellow crystals,

mp: >270°C

NMR (DMSOde) 6: 8.94-8.9 (m. 1H). 8.45 (s, 4H), 8.3 (s. 0.5H). 8. 1 (s, 0.5H), 7.85 (d, 0.5H), 7.65 (d. 0 5H) 3 54
(q.2H).2.82(t2H)

'

1 H-2^itropheny1)benzim^ hydrochloride

In 10 ml of ethanol was suspended 0.47 g (1.4 mmols) of 1H-2-(4-nitrophenyl)ben2imidazole-5-(N-(2-cyanoe-

thyOJcarboxyamide, and a hydrochloric acid gas was blown into the suspension over 30 minutes under ice cooling to
saturate the suspension with the gas. Afterward, thesuspension was stirred atroom temperature for2 hoursto precipitate
a solid after it was once dissolved. After concentration under reduced pressure, the resulting residue was sludged with
ether, collected by filtration, and then suspended in 15 ml of ethanol. Next an ammonia gas was blown into the suspen-
sion over 2 hours to saturate it with the gas. whereby a solid was precipitated after it was once dissolved. The reaction
systemwas allowed to stand overnight as it was. Next, methanol and acetone were added to the reaction solution, and
the undissolved precipitate was collected by filtration to obtain 0.42 g (1.1 mmols. 77.9%) of the desired conpound in

the state of yellow crystals.

mp:>279°C
NMR (DMSO-d6) 6: 9.5 (bs, 3H). 8.83 (m, 1H). 8.5 (d. 2H). 8.43 (s. 1H). 8.24 £ 1H). 7.83 (d. 1H). 7.7 (d. 1H).

3.65 (m,2H), 2.72 (t.2H)

Reflgfcn 6

1H-2{4^I4-{4-[N.N*is(2K*loroethy^

boxyamide hydrochloride

0.24 g (3.3 mmols) of thionyt chloride was added to 0.12 g (0.39 mmoQ of chlorambucil, and the mixture was then
stirred at room tenperature for 5 minutes. Next thionyl chloride was distilled off under reduced pressure and further

removed by doing azeotropic distillation with benzene twice, and methylene chloride was then added. This solution was
added to a DMF solution containing 0.54 mmol of 1H-2-(4-aminophen^benzimidazole-5^
mide hydrochloride (which was obtained by subjecting the nitro compound of Reaction 5 to catalytic hydrogenation using
10% Pd/C as a catalyst) under ice cooling, and the solution was stirred at room temperature for 5 hours and then allowed
to stand overnight. Next a formed solid was removed by filtration, and the filtrate was then concentrated under reduced
pressure. The resulting residue was purified through silica gel column chromatography (methylene chloride/metha-
nol/aceticacid«: 80/20/1). and then crystallized from ether, thereby obtaining 71 mg (0.11 mmds. 20.4%) of the desired
compound in the state of light brown crystals,

mp: Decomposed from 209°C
NMR (DMSOde) 6: 10.4 (s. 1H), 9.07 (s. 2H), 8.97 (m. 1H). 8.64 (s. 2H). 8.29 (d. 2H), 8.24 (s. 1H), 7.95 <d. 1H).

7.87 (d, 2H), 7.77 (d. 1H). 7.07 (d. 2H). 6.67 (d. 2H). 3.70 (s. 8H). 3.64 (m. 2H), 2.71 (m, 2H), 2.39 (m. 2H). 1.88 (m. 2H)
IRfKBrJcm^lOO. 1686. 1519. 1322. 1258. 1193.843, 740

Elemental analysis: (C31H35CI2N7O2 •2HQ • 3H20)

Calcd.: C:50.62. H:5.89. N:13.33. Cl:19.28

Found: C-50.68. H:5.48. N:13.63. 0:18.88



Example 3 (Compound 90)

2-PKformylamirx>)phenynberri^ hydrochloride

Reaction 1

1 H-2-(3-nitrophenyl)benam^^ hydrochloride

In 40 ml of ethanol was suspended 1.08 g (3.22 mmols) of 1H-2-(3-nitrophenyf)ben2imjda20le-5-[N-(2-cyanoe-

thyt)]carboxyamide. and a hydrochloric acid gas was blown into the suspension over 30 minutes under ice cooling to

saturate the suspension with the gas. Next, the temperature of the suspension was returned to room temperature, and
after stirring for 3 hours, the suspension was concentrated under reduced pressure. The resulting residue was decanted
twice with ether and then suspended in 40 ml of ethanol, and an ammonia gas was blown thereinto under ice cooling

over 50 minutes to saturate the suspension with the ammonia gas. Afterward, the temperature of the suspension was
returned to room temperature, and the suspension was stirred for 3 hours and then allowed to stand overnight Next,

the suspension was concentrated under reduced pressure, and the resulting residue was then sludged with metha-
nol/acetone. The resulting solid was purified through silica gel column chromatography (ethyl acetate/IPA/water a 5/2/1 ),

and then sludged with methylene chloride and IPA to obtain 0.67 g (1 .72 mmols. 53.5%) of the desired compound in the
state of creamy crystals.

mp:>27d°£
NMR (DMSOde) 6: 9.10-9.06 (m. 3H). 8.88 (t 0.5H), 8.79 (t 0.5H), 8.71 (bs. 3H). 8.35 (d. 1H), 8.31 (s. 0.5H).

8.15 (s. 0.5H), 7:88 (t 1H). 7.88 (d. 1H), 7.75 (d. 0.5H), 7.63 (d, 1H). 3.65 (q, 2H). 2.73 (t 2H)

Fraction 2

1H-2-[3-(formylamino)phenyl]ben^ hydrochloride

In a mixed solvent of 8 ml of DMF and 8 ml of methanol was suspended 0.65 g (1 .67 mmols) of 1 H-2-(3-nitrophe-

nyQbenamidazole-5-tN-(2-amidinoethyOJcartx)xyamide hydrochloride, and catalytic hydrogenation was then carried out
by using 058 g of 10% Pd/C as a catalyst Next, the suspension was concentrated under reduced pressure, and to an
1/2 amount (a solution containing about 4 ml of DMF) of the concentrated suspension, a formylimidazole-THF solution

[which was prepared by adding 0.16 ml (4.2 mmols) of formic acid to a mixture of 0.67 g (4.1 mmols) of CDI and 12 ml
of THF. and then stirring the solution at room temperature in a nitrogen atmosphere for 1 hour] was added dropwise
under ice cooling in a nitrogen atmosphere, and the temperature of the suspension was returned to room temperature.

Afterward, the suspension was stirred for 5 hours and then allowed to stand overnight. Next, the suspension was con-
centrated under reduced pressure, and the resulting residue was purified through silica ge! column chromatography
(ethyl acetate/IPA/HaO = 6/2/1) and further purified preparative TLC (ethyl acetate/IPA/HaO = 5/2/1) twice, and then
solidified with IPA-ether to obtain 1 7 mg (0.044 mmol. 5.3%) of the desired conpound in the state of yellow amorphous
powder.

NMR (DMSOd6) 6: 10.31 (s, 1H). 9.09 (s. 2H), 8.98 (t. 1H). 8.68 (s. 1H), 8.66 (S. 2H). 8.27 (s. 1H). 7.97 (d, 2H),

7.78 (d. 1H). 7.70 (d. 1H). 7.58 (t 1H). 7.07 (d. 2H), 6.68 (d, 2H). 3.65 (m. 2H), 2.72 (t. 2H). 2.55 (m. 2H), 2.40 (t 2H).

1.89 (m.2H) .£
IR (KBr) cnV1

: 3064, 1690, 1519, 1310, 1245. 810, 723

Elemental analysis: (03^350^702 • 2HO • 3H2O)

Calcd.: C:50.62. H:5.89. N:13.33. Q:19.28

Found: C:50.36. H:5.61; N:12.77. CJ:19.76
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Example 4 (Compound 45)

2-l4^lormylarTOno)phenyf]b^^ hydrochloride

Reaction i

1 H-2^4-antinopheny0benzimida^ hydrochloride

In a mixed solvent of 4 ml of DMF and 4 ml of methanol was dissolved 0.42 g (1 .08 mmols) of 1H-2-(4-nitrophe-

ny0benzimidazole-5^^2-amkiinoe hydrochloride, and catalytic hydrogenation was then carried out

by using 0.18 g of 10% Pd/C as a catalyst After the removal of the catalyst methanol was distilled off, and the half of

the solution containing DMF was taken out and used in the next reaction.

Reaction 2

1 H-2^4^formylamirK))phenyf]berui hydrochloride

A solution, which had been prepared by adding 0.10 ml (2.65 mmols) of formic acid to 4 ml of a THF solution

containing 0.44g (2.7 mmols) of CDI and then stirring the solution at room temperature for 30 minutes under a nitrogen

gas stream, was added dropwise to a DMF solution containing 0.54 mmol of 1 H-2-(4-aminophenyl)benzimidazole-5-[N*

(2^amicfinoethyl)]cafboxyamide hydrochloride under ice cooling under a nitrogen gas stream with stirring. Afterward, the

temperature of the solution was returned to room temperature, followed by stirring for 6:5 hours. Next the solution was
concentrated under reduced pressure, and the resulting residue was purified through reversed phase silica gel column

chromatography (ODS, waterAnethanol « 50%), and then crystallized from ethanol-ether to obtain 36 mg (0.093 mmol,

1 7.2%) of the desired compound in the state of white crystals,

mp: 220-229°C

NMR (DMSOdg. 80°C) 6: 10.80 (s. 1 H) f 9.06 (bs, 2H). 8.80 (bs. 3H), 8.40 (s, 1 H), 8.1 7 (d, 1 H), 8. 12 (s. 1 H). 7.93

(d. 2H). 7.72 (d. 1H). 6.83 (d. 2H). 3.45 (m, 2H), 2.44 (m. 2H)

IR(KBr)cm 1:3422. 1648. 1606, 1499. 1400. 1195, 840

Example 5 (Compound 44)

1 H-2^4-(fbrfT^amino)pheny0benzi™

Reaction 1

1H-2-{4-nitrophenyi)benzir^

In 50 ml of DMF was dissolved 0.50 g (1.77 mmols) of 1H-2-(4-nrtropheny0benzimidazole-5-carboxylic acid, and

0.34 g (2.1 mmols, 1.2 eq.) of COI was added, followed by stirring at room temperature in a nitrogen atmosphere. After

4 hours, the solution was cooled on ice. Then, 0.24 ml (1.9 mmols. 1.1 eq.) of N,N-dimethyl-1,3-propanediamine was
added to the solution, and the temperature of the solution was returned to room temperature and the solution was then

allowed to stand overnight After the completion of the reaction had been confirmed, the solution was concentrated under

reduced pressure, and the resulting residue was sludged with methanol to obtain 0.52 g (1.42 mmols. 80.2%) of the

desired conpound in the state of yellowish white crystals.

np:261-265°C

NMR (DMSOde) 6: 8.57 (t. 1H). 8.45 (s. 4H). 8.17 (s, 1H), 7.80 (d, 1H). 7.71 (d, 1H), 3.33 (q. 2H). 2.30 (t 2H),

1.70(m.2H)

Reaction 2

1H-2^4^faniylamirK>)phen^

In a mixed solvent of 6 ml of DMF and 4 ml of methanol was suspended 0.18 g (0.49 mmol) of 1 H-2-{4-nitrophe-

nyf)benzimkiazolG-5^N^-(dimethylamino) and catalytic hydrogenation was then carried out by

the use of 10% Pd/C as a catalyst to lead it to a corresponding amino compound. This compound was dissolved in 8
ml of DMF and then ice-cooled, and a formylimidazole/ THF solution [0.38 g (2.34 mmols) of CDI, prepared from 88 |il

of formic acid and 4 ml of THF] was added dropwise under a nitrogen gas stream. Next, the temperature of the solution

was returned to room temperature, and the solution was stirred for 7.5 hours and then allowed to stand overnight. After
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concentration under reduced pressure, the resulting residue was purified through alumina column chromatography (ICN,
Almina N. adjusted to Grade 3 by adding water) (chlorofbrm/hnethanol = 8-10%), and then crystallized from ethanol-

ether to obtain 0.11 g (0.30 mmol. 64.0%) of the desired compound in the state of yellowish white crystals.

mp:126-132°C

5 NMR (DMSO<!6) 6: 10.43 (s. 1H). 8.45 (bs. 1H). 8.35 (s. 0.5H), 7.98 (s. 0.5H). 8.14 (d. 2H), 7.77 (d. 2H), 7.68
(bs, 1H), 7.54 (d, 0.5H). 7.40 (d. 0.5H), 3.32 (m. 2H). 2,29 (t. 2H). 2.16 (s, 3H)

IR (KBr) cm 1
: 3379. 2949. 1692. 1608, 1545. 1290. 844. 737

Elemental analysis: (C^H^NsC^ •0.5H2O)

Calcd.:

Found:

C.-64.1S.

C«4.25.

HS.46.

H.-6.67,

N:18.70

N:18.S0

20

25

30

35

Example 6 (Compound 29)

1 H-2-l4-H4-l4-psi.N*is^^^

pylDcartxjxyamide

In a mixed solvent of 6 ml of DMF and 4 ml of methanol was suspended 0.15 g (0.41 mmol) of 1H-2-(4-nitrophe-

nyl)beiuimidazole-5-[N-p-(dimet^ and catalytic hydrogenation was then carried out by
the use of 10% Pd/C as a catalyst to lead H to a corresponding amino compound. Next, this compound was dissolved

in 8 ml of DMF. and 0.12 g (0.39 mmol. 0.96 eq.) of chlorambucil and 61 mg (0.45 mmol. 1.1 eq.) of HOBt were then

added. Afterward. 96 mg (0.47 mmol, 1.1 eq.) of DCC was further added under ice cooling in a nitrogen atmosphere,
and the temperature of the solution was returned to room temperature. Next, the solution was stirred for 7 hours and
then allowed to stand overnight. Since the reaction did not complete, a solution prepared by the following procedure
was added to the reaction system, followed by stirring for 10 hours. The above-mentioned solution was prepared by
reacting 0.12 g (0.39 mmol. 0.95 eq.) of chlorambucil with 0.24 g of thionyf chloride at room temperature for 5 minutes,

removing thionyt chloride by azeotropic distillation with benzene, and then dissolving the thionyl chloride-free material

in methylene chloride. After the completion of the reaction had been confirmed, the resulting solid was removed by
filtration, and the filtrate was then concentrated under reduced pressure. Afterward, the resulting residue was purified

through alumina column chromatography (ICN, Almina N. methylene chloride/methanol = 2%), and then crystallized

from ether to obtain 0.13 g (0.21 mmol. 51.2%) of the desired compound in the state of white crystals,

mp: 200-210°C (decomposed)

NMR (DMSOds) 6: 10.14 (s, 1H). 8:54-8.5 (m. 1H). 8.15 (s. 0.5H). 8.00 (s. 0.5H). 8.10 (d. 1H). 7.80 (d. 2H). 7.70-

7.51 (m, 2H). 7.12 (d. 2H). 6.71 (d. 2H). 3.70 (s. 8H), 3.34-3.36 (m. 2H). 2.53 (m. 2H). 2.41-2.33 (m, 4H). 2.17 (s. 6H),

1.92 (m.2H), 1.70 (m, 2H)

JR (KBr) cm.,: 2947. 1615. 1519. 1311, 1252. 846

45

SO

Elemental analysis: (CzzH^C^N^O^

Calcd.:

Found:

C:63.56,

C«3.10.

H.-6.46.

HS.53.

N:13.48

N:13.1S
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Example 7 (Compound 1 001

)

1H-214-(guantftnoacety^

dihydrochloride

Rqaflipn 1

1H-2^4-nitrophenyl)benzim^ (2^!oroethyl)amirx)]pheny!]]cartx>xyamid^

tn 8 ml of DMF were suspended 0.26 g (0.96 mmd) of 1H-2-(4-rifrcpheny0benami acid and

0.27 g (0.95 mmol) of N.N*is(2K^ofoethyO-1.4i>henylenediamine hydrochloride, and the solution was then stirred

under a nitrogen gas stream, while cooled on ice. Next 0.40 ml (2.87 mmols. 3.0 eq.) of triethylamine and 0.22 ml (1 .45

mmols. 1.5 eq.) of DECP were added in this order, and the solution was stirred for 3 hours and then allowed to stand

overnight as it was. After concentration under reduced pressure, the resulting residue was sludged with methanol to

obtain 0.33 g (0.66 mmol. 69.7%) of the desired compound in the state of light brown crystals.

mp:>250°C

NMR (DMSOde) 6: 10.11 (s. 0.5H), 10.05 (s. 0.5H). 8.46 (s. 4H), 8.42 (s. 0.5H). 8.17 (s, 0.5H). 7.95-7.84 (m.

1.5H), 7.68 (d. 0.5H). 6.77 (d. 2H). 6.64 (d. 2H). 3.74 (s. 8H)

Peacfan2

1H-2^4^uanicnnoacety!a!rf^^

dihydrochloride

0.12 ml of 1N hydrochloric acid was added to a solution conposed of a mixed solvent of DMF and methanol and 50

mg (0.10 mmol) of 1H-2-(4-nitropheny0benzimida^

Then the mixture was subjected to catalytic hydrogenation in the presence of 10% Pd/C as a catalyst to lead it to a

corresponding amino compound. Next, the DMF solution of this amino compound was stirred under a nitrogen gas

streamwhile cooled on ice, and 20 jtl (0.14 mmol. 1 .4 eq.) of triethylamine, 46mg (0.30 mmol. 3.0 eq.) of guanidineacetic

acid hydrochloride and 62 mg (0.30 mmol, 3.0 eq.) of DCC were added in this order. Afterward, the temperature of the

solution was returned to room temperature, and the solution was stirred for 2 hours and then allowed to stand overnight.

After the removal of a formed solid by filtration, the filtrate was then concentrated under reduced pressure. The resulting

residue was subjected to gel filtration (Sephadex LH-20, methanol), and 4N hydrochloric add and dioxane were added

to the eluted fraction. Next the solution was concentrated and then sludged with methanol to obtain 10 mg (0.016 mmol.

15.6%) of the desired compound in the state of white crystals,

mp: 215-227°C (decomposed)

NMR (DMSOde) 6: 10.30 (s. 1H). 8.35 (d. 2H). 8.32 (s. 1H), 8.05 (d, 1H), 7.93 (d, 2H). 7.83 (d. 1H), 7.63 (d. 3H).

7.50-7.20 (bs, 4H). 6.78 (d. 2H), 4.16 (d. 2H). 3.74 (s, 8H)

IR (KBr) cm"1
: 3332, 1652. 1602, 1516, 1328. 737

Example 8 (Compound 1010)

1H-214-(guankfinoacety^^

Reaction 1 .

n>{N.N4)is(24iydroxyethyl)amino]nitrobenzene

In 36 ml of 30% acetic acid was dissolved 5.0 g (36.2 mmols) of m-aminonrtrobenzene. artd 22.9 ml of ethylene

oxide was further added under ice cooling, followed by stirring at room temperature overnight After extraction with ethyl

acetate, the ethyl acetate layer was dried over sodium sulfate and concentrated. The resulting residue was 6ludged with

ether to obtain 5.21 g (23.0 mmols. 63.6%) in the state of yellow crystals,

mp: 98.5-100°C

NMR (DMSOdg) 6: 7.51 (d, 1H). 7.51 (s. 1H). 7.32 (t 1H). 6.99 (d, 1H), 3.89 (t 4H). 3.73 (bs. 2H). 3.65 (t 4H)



fcHU /IS* /WAZ

Reaction 2

3-[NtN^s(2-ch!ordethy0amino]nHrobenzene

5 In 25 m! of toluene was suspended 2.5 g (1 1.0 mmols) of 3-(N,N-bis(2-hydroxyethyl)amino]nrtrobenzene, and 10.2

g (85.7 mmols. 7.8 eq.) of thionyl chloride was added under ice cooling. Next the suspension was healed and stirred

for 5 hours in an oil bath at 70°C. After concentration under reduced pressure, the solution was extracted with ethyl

acetate after addition of water. After drying over anhydrous sodium sulfate, the extracted layer was concentrated under
reduced pressure, and the resulting residue was then sludged with ether to obtain 2.67 g (10.1 mmols, 92.2%) of the

io desired compound in the state of yellow crystals.

mp:112-113°C

NMR (CDCI3) 6: 7.61 (d, 1H), 7.50 (t, 1H). 7.39 (t 1H). 6.98 (d. 1H). 3.83 (t 4H). 3.68 (t. 4H)

Reaction 3
15

N.N-bis(2-chloroethyl)-1 ,3-phenylenediamine hydrochloride

In 35 ml of concentrated hydrochloric acid was dissolved 2.0 g (7.6 mmols) of 3-(N,N-bis(2-chloroe-

thyOamino]nitrobenzene, and 6.9 g (30.6 mmols, 4.0 eq.) of stannic chloride (II) dihydrate was added, followed by stirring

20 for 1 hour in an oil bath at 100P
C. Next, the solution was allowed to stand until its temperature lowered to room terrper-

ature. and then diluted with water. The solution was basified with concentrated ammonia water, extracted with ethyl

acetate twice, dried over anhydrous sodium sulfate, and then concentrated under reducfed pressure. Afterward, 4N
hydrochloric acid and dioxane were added to the resulting residue, and after concentration, the residue was crystallized

from a small amount of methanol-ether to obtain 1.97 g (7.3 mmols. 96.1%) of the desired compound in the state of
25 yellow crystals.

rrp: 195-201 °C

NMR (DMSOd6) 6: 10.30-9.80 (bs. 3H). 7.27 (t. 1H), 6.76 (d, 1H). 6.73 (s. 1H). 6.63 (d. 1H), 3.74 (s. 8H)

Reactipq 4
30

1 H-2-(4-nitrophenyt)bera

In 10 ml of DMF were dissolved 0.30 g (1 .06 mmols) of 1 H-2<4-nitrophenyl)beruimidazole-5K»fboxylic acid and
0.29 g (1.08 mmols. 1 .0 eq.) of N,N-bis(2-chloroethyl)-1 ,3-phenylenediamine hydrochloride, and the solution was then

55 stirred under a nitrogen gas stream, while cooled on ice. Next 0.44 ml (3. 15 mmols, 3.0 eq.) of triethylamine and 0.24
ml (1.58 mmols, 1.5 eq.) of DECP were added in this order, and the solution was stirred for 9 hours and then allowed

to stand overnight as it was. After concentration under reduced pressure, the resulting residue was purified through
silica gel column chromatography (chlorofornVmethanol = 2-4%) and then sludged with ethanol to obtain 0.23 g (0.46

mmol. 43.5%) of the desired compound in the state of yellowish white crystals.

40 mp:213-217«C

NMR (DMSO<J6) 6: 10.20 (s. 0.5H), 10.1 1 (s, 0.5H), 8.47 (s. 4H), 8.43 (s. 1 H), 8.16 (s. 0.5H). 7.92 (d. 0.5H). 7.86

(s. 0.5H). 7.71 (d, 0.5H). 7.31-7.15 (m. 3H). 6.51 (d. 1H). 3.80-3.74 (m. 8H)

Reaction 5

1 H-2-J4-(guanidinoacetylamirK))phenyO

dihydrochloride

In OMF-methanol. 50 mg (0.10 mmol) of 1H-2-(4-nitrophenyl)ben

so ^amirwlphenyflcarboxyamide was subjected to catalytic hydrogenation using 10% Pd/C as a catalyst to lead it to a
corresponding amino compound. Next the DMF solution of this amino compound was stirred under a nitrogen gas
stream while cooled on ice. and 44 mg (0.29 mmol, 2.9 eq.) of guanidineacetic acid hydrochloride and 59 mg (059
mmol. 2.9 eq.) of DCC were added in this order. Afterward, the temperature of the solution was returned to room tem-
perature, and the solution was stirred for 5 hours and then allowed to stand overnight. After the removal of a formed

55 soDd by filtration, the filtrate was then concentrated under reduced pressure. Next DMF was added to the residue, and
the resulting crystals were removed by filtration. The concentrated residue of the ffltrate was subjected to gel filtration

(Sephadex LH-20. methanol), and 4N hydrochloric acid and dioxane were added to the eluted fraction, followed by
concentration. The concentrated material was crystallized from ether to obtain 31 mg (0.048 mmol. 48.0%) of the desired

compound in the state of light yellowish white crystals.
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mp: 200-210°C

NMR (DMSOde) 6: 10.27 (s, 1 H), 9.41 (s. 1 H). 8.33 (d, 2H). 8.30 (s. 1 H) t 7.96 (d. 1 H), 7.90 (d. 2H). 7.80 (d. 1 H)
7.64 (t 1H). 7.50-7.15 (m. 7H). 6.51 (d, 1H), 4.16 (d. 2H). 3.76 (m. 8H)

IR (KBr) cm* 1
: 3339. 1654. 1604, 1542

Example 9 (Compound 2001

)

1 l+2-PKguanicfuioacetyiarw^

dihydrochloride

Reaction 1

1 H-2-{3- nitropheny0benzinrtdazole-5-[N-^

In 12 ml of DMF were dissolved 0.30 g (1.06 mmols) of 1H-2-(3-nitrcpheny0befuinNd^ add and
0.29 g (1.08 mmols. 1.0 eq.) of N.N4>is(2<h!oroethyO-1.4-phenylenediamine hydrochloride, and the solution was then

stirred under a nitrogen gas stream while cooled on ice. Next 0.45 ml (3.23 mmols, 3.0 eq.) of triethyiamine and 0.24

ml (1 .58 mmols, 1 .5 eq.) of DECP were added in this order, and the solution was stirred for 3 hours and then allowed

to stand overnight as it was. After concentration under reduced pressure, methanol was added to the resulting residue,

and the solution was then allowed to stand for 3 hours. Next the resulting solid was collected by filtration to obtain 0.45

g (0.90 mmot 85.2%) of the desired compound in the state of ocherous powder.

mp: A definite melting point was not present.
*

NMR (DMSO-de) 6: 10.06 (bs. 1H). 9.06 (s. 1H). 8.66 (d. 1H). 8.38 (d, 1H). 8.38 (s. 0.5H). 8.16 (s. 0.5H). 7.90 (t

1H). 7.93-7.70 (m, 2H). 7.63 (d, 2H), 6.77 (d. 2H). 3.74 (s, 8H)

Reaction 2

1H-2^-(guanidinoacetytamirK>}ph

dihydrochloride

1n DMF-methanol. 0.15 g (0.30 mmol) of 1H-2-(3-nitropheny0benzimW^

thyf)amino]phenyI]]carboxyamide was subjected to catalytic hydrogenation using 10% Pd/C as a catalyst to lead it to a
corresponding amino compound. Next, the DMF .solution of this amino compound was stirred under a nitrogen gas
stream while cooled on ice, and 0.14 g (0.91 mmols. 3.0 eq.) of guanidineacetic add hydrochloride and 0.19 g (0.92

mmol. 3.0 eq.) of OCC were added in this order. Afterward, the temperature of the solution was returned to room tem-

perature, and the solution was stirred for 9 hours and then allowed to stand overnight. After the removal of a formed

solid by filtration, the filtrate was concentrated under reduced pressure. Next, the residue was subjected to gel filtration

(Sephadex LH-20, methanol), and 4N hydrochloric acid and dioxane were added to the eluted fraction, followed by
concentration. The concentrated solution was crystallized from methanol, thereby obtaining 0.13 g (0.20 mmol, 67.7%)
of the desired compound in the state of light yellowish white crystals,

mp: >250°C

NMR (DMSOde) 6: 10.71 (s. 1H), 10.23 (s. 1H). 8.65 (s, 1H). 8.31 (s. 1H). 8.01 (d, 2H). 7.82-7.77 (m, 2H), 7.64

(m, 4H). 7.60-7.20 (bs. 4H), 6.77 (d, 2H), 4.16 (d. 2H), 3.74 (s. 8H)

IR (KBr) cm" 1
: 3310, 1652, 1517

Elemental analysis: (C27H28CI2N8O2 • 2HCI • H20)

Calcd: C:49.25. H:4.90. N:17.02. 0121.54

Found: C:49.30. H:4.70. N:16.91. CI21.61



Example 10 (Compound 2004)

1H-2-p-(guankfinoa<*tylarnino)ph^ car-

boxyamide dihydrochloride

Reaqfon 1

1 H-2-(3- nitrophenyl)tenzimidazole-5^^

In 30 rrt of DMF were dissolved 3.1 g (1 1 mmols) of 1H-2-(3^itrophenyl)benri^ acid and 3.1

g (1 1 mmols, 1 .0 eq.) of 3^ethyl^^N (N^is(2-chloroethyI)aminolaniline hydrochloride, and the solutionwas then stirred

under a nitrogen gas stream while cooled on ice. Next 2.5 ml (16 mmols. 1.5 eq.) of DECP and 4.6 ml (33 mmols. 3.0
eq.) of triethylamine were added in this order, and the solutionwas stirred at 0°C for30 minutes and at room temperature
for 3 hours and then allowed to stand overnight After the reaction solution was concentrated under reduced pressure,
the resulting residue was dissolved in acetone. Next silica gel was added thereto, and the solution was evaporated to

dryness under reduced pressure and then purified through silica gel column chromatography (chioroform/methanol -
8/2). After the solvents were distilled off under reduced pressure, the resulting residue was sludged with chloroform and
a small amount of methanol. Next the resulting powder was collected by filtration and then washed with methanol,
thereby obtaining*^ g (yield = 75%) of ocherous powder,

mp: A definite melting point was not present

NMR (DMSOdg) 6: 10.22 (s. 0.5H), 10.16 (s. 0.5H), 9.06 (s. 1 H). 8.66 (d. 1 H). 8.42-8.36 (m. 1 .5H). 8.17 (s. 0.5H).

7.93-7.62 (m, 5H), 7.24 (d. 1 H). 3.57 (t 4H). 3.39 (t 4H). £31 (s. 3H) *

fraction 2

1H-2-p-(guankJinwcetylam^

boxyamide dihydrochloride

In a mixed solvent of 5 ml of DMF and 5 ml of methanol. 0.40 g (0.78 mmol) of 1H-2-(3-nitrophenyI)ben2imidazole-
5-[N-{3-methyl-41N4N*is(2-chla^ was subjected to catalytic hydrogenation using
10% Pd/C as a catalyst to lead it to a corresponding amino compound. Next the DMF solution of this amino compound
was stirred under a nitrogen gas stream while cooled on ice. and 281 mg (2.3 mmols. 3 eq.) of guanidineacetic acid
hydrochloride and 483 mg (2.3 mmols. 3 eq.) of DCC were added in this order. After stinring at 0°C for 30 minutes, the
solution was further stirred at room temperature for 6 hours and then allowed to stand overnight Next, the resulting

precipitatewas removedby filtration and the solvents were distilled offfrom the resulting filtrate underreduced pressured.
The resulting residue was purified through silica gel column chromatography (chioroform/methanol = 95/5). After the
solvents were distilled off under reduced pressure, the resulting residue was dissolved in methanol, and ether was then
added to the solution, so that precipitation occurred again, thereby obtaining 155 mg (yield = 34%) of white powder.

NMR pMSOde) 6: 10.83 (s. 1H). 10.44 (s. 1H). 8.68 (s. 1H), 8.37 (s. 1H). 8.09 (d. 2H). 7.89 (d. 1H). 7.82 (d.

1H), 7.73-7.63 (m, 3H). 7.44 (bs. 4H). 7.25 (d. 1H). 4.19 (d. 2H), 3.57 (t 4H). 3.37 (t. 4H). 2.31 (s. H)
!R (KBr) cnv 1

: 3348. 1665. 1504. 1308. 1263. 884

Example 11 (Compound gnnfi)

1 H-2-p-(guanfc$noacetylam^

boxyamide dihydrochloride

1H-2-{3- nitrophenyOberaimic^

In 7 ml ofDMF was dissolved 0.60 g (2.12 mmols) of 1 H-2-(3^itrophenyQbenzimidazole-5-carboxyfic acid, and the
solution was then stirred under a nitrogen gas stream while cooled on ice. Afterward. 2.45 mmols of 3-chloro-4-[N.N-

Ws(2-chloroethy0amino]aniline hydrochloride {which was synthesized from 0.73 g (2.45 mmols) of a corresponding nitro

compound by catalytic hydrogenation} and 0.89 ml (6.38 mmols. 3.0 eq.) of triethylamine were added in this order, and
5 ml of DMF was further added. Next, 0.48 ml (3.16 mmols, 1.5 eq.) of DECP was additionally added, the solution was
stirred for 6 hours and then allowed to stand overnight as it was. After concentration under reduced pressure, the
resulting residue was purified through silica gel column chromatography (chioroform/methanol = 4%) and then crystal-

lized from ethyl acetate. According to confirmation byNMR, the introduction of triethylamine hydrochloridewas observed.
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and therefore, together with the resulting filtrate, the crystals were subjected to ge! filtration (Sephadex LH-20. methanol).

Next, solidification was accomplished with ether, thereby obtaining 0.48 g (0.90 mmol. 42.0%) of the desired compound
in the stale of ocherous solid.

mp: A definite melting point was not present.

5 NMR (DMSCkJe) 6: 10.39 (s. 1H). 9.06 (s. 1H). 8.66 (d. 1H). 8.38 (d. 1H), 8.32 (s. 1H). 8.03 (d. 1H). 7.93-7.87

(m. 2H), 7.76 (d. 1H). 7.73 (dd, 1H), 7.37 (d. 1H). 3.64-3.48 (m. 8H)

Reaction 2

10 1 H-2-{3-(guanidinoacetylamino)phenyQbera phenylflcar-

boxyamkJe dihydrochloride

In DMF-methanol. 0.21 g (0.40 mmol) of 1H-2-(3-nitropheny0benzimMazote

thyOamino]pheny[]]cafboxyamide was subjected to catalytic hydrogenation using 10% Pd/C as a catalyst to lead it to a
is corresponding amino compound. Next, the DMF solution of this amino compound was stined under a nitrogen gas

stream while cooled on ice, and 0.18 g (1.17 mmols. 3.0 eq.) of guanicGneacetic acid hydrochloride and 0.24 g (1.16

mmols. 3.0 eq.) of OCC were added in this order. Afterward, the temperature of the solution was returned to room
temperature, and the solution was stirred for 2 hours and then allowed to stand overnight After the removal of a formed

solid by filtration, the filtrate was concentrated under reduced pressure. Next, the residue was subjected to gel filtration

20 (Sephadex LH-20, methanol), and 4N hydrochloric acid and dioxane were added to the eluted fraction, followed by
concentration. The concentrated material was solidified with ether, thereby obtaining 0.15 g (0.22 mmol. 55.7%) of the

desired compound in the state of fight yellowish white power. v

mp: A definite melting point was not present.

NMR (DMSOde) 6: 10.78 (s. 1 H), 10.63 (s. 1 H), 8.67 (s. 1 H). 8.37 (s. 1 H). 8.04 (m, 2H), 7.88-7.63 (m. 5H), 7.60-

25 7.25 (bs. 4H), 7.37 (d, 1H). 4.18 (d. 2H), 3.62 (t, 4H). 3.51 (t, 4H)

IR (KBr) cnr1
: 3313, 1673. 1498. 1385. 1307. 1252

so Elemental analysis: (C27H27Cl3N802 «2HCI -5^0)

Calcd.: C:42.40. H:5.14. NM4.65

Found: C:42.48. H:4.73. N:14.67

35

Example 12 (Compound 201 1)

40 1H-2-p^4Kguanidino)butyryqam^

mide dihydrochloride

In DMF-methanol. 0.20 g (0.40 mmol) of 1H-2-(3^itropheny0benzimWaz^^

thyf)antino]phenyfJ]carboxyamide was subjected to catalytic hydrogenation using 10% Pd/C as a catalyst to lead it to a

45 corresponding amino compound. Next, the DMF solution of this amino compound was stirred under a nitrogen gas

stream while cooled on ice. and 0.22 g (1.21 mmols. 3.0 eq.) of guanidinobutyric add hydrochloride and 0.25 g (121

mmols. 3.0 eq.) of DCC were added in this order. Afterward, the temperature of the solution was returned to room

temperature, and the solution was stirred for 3 hours and then allowed to stand overnight After the removal of a formed

solid by fatration, the ffltrate was concentrated under reduced pressure. Next the residue was purHied through silica gel

so column chromatography (ethyl acetate/IPA/water « 6/2/1) and then subjected to gel filtration (Sephadex LH-20. metha-

nol), and4N hydrochloric acidanddioxanewere addedtothe eluted fraction, followed byconcentration. The concentrated

material was solidified with ether, thereby obtaining 0.10 g (0.15 mmol, 37.5%) of the desired compound in the 6tate of

yellow power (hygroscopic).

mp: A definite melting point was not present.

55 NMR (DMSO-de) 6: 10.59 (s, 1 H). 10.32 (s, 1 H), 8.69 (s. 1 H). 8.36 (s. 1 H), 8.1 0 (d, 1 H), 8.05 (d, 1 H), 7.95 (t 1 H).

7.87 (d. 1H). 7.79 (d. 1H). 7.65 (m. 3H). 7.50-7.00 (bs. 4H). 6.77 (d, 2H). 3.74 (s. 8H), 3.18 (q, 2H). 1.85 (m. 2H)

IR (KBr) cm* 1
: 3164. 1655. 1517. 1330. 1247, 1182
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Elemental analysis. (CggHjjjOaNaC^ • 2HCI • 3.3^0)

Calcd.: C:47.85. H:5.62. N:15.39. a.19.48

Found: C:47.95. H:5.49. N:15.10. Cl:19.35

10

Example 13 (Compound 2014)

1H-2-p-(I4-(guanWifK))butyry0amino]phe

is nyiflcafboxyamide dihydrochloride

In a mixed solvent of 5 ml of DMF and 5 ml of methanol. 0.40 g (0.78 mmol) of 1H-2-(3-nitropheny0benzimida2ole-
5-[N-[3-methyl-41N,N-bis(2-chltfoet^^ was subjected to catalytic hydrogenation using
10% Pd/C (wet)^s a catalyst to lead it to a corresponding amino compound. Next the DMF solution of this amino

20 compound was stirred under a nitrogen gas stream while cooled on ice. and 426 mg (2.4 mmols. 3 eq.) of 4-guanidi-
nobutyric acid h^rochloride and 450 mg (2.4 mmols. 3 eq.) of EDCI were added in this order. Afterward, the solution
was stirred at 0°G for 30 minutes and further at room terrperature for 3 hours, and then allowed to stand overnight. The
solvents were distilled under reduced pressure, and the resulting residue was then purified through silica gel column
chromatography (ethyl acetate/ IPA/water = 5/2/1). After the solvents were distilled off under reduced pressure, the

25 resulting residue was dissolved in methanol and then further subjected to gel filtration column chromatography (Sepha-
dex LH-20. methanol). Afterthe solventswere distilled off under reduced pressure, the resulting residue was then sludged
with acetone-IPA. thereby obtaining 1 13 mg (yield 2i%) of the desired compound in the state of light yellow power

NMR(DMSO^6)6:10.58(s. 1H). 10.44 (s. 1H),8.69(s. 1H). 8.36 (s. 1H), 8.11-7.61 (m. 7H). 7.25 (bs. 4H). 7.25
(d. 1H). 4.03 (q. 1H). 3.57 (t. 4H). 3.37 (t 4H), 3.26 (q. 2H). 2.50 (t. 2H), 2.31 (S. 3H). 1.84 (m. 2H)

30 IR (KBr) cm" 1
: 3357. 1664. 1504. 1308. 1 180. 886

Example 14 (Compound 20lfi)

1H-2-p-Q4-(guanidino)butyr^

35 boxyamide dihydrochloride

In DMF-methanol. 0.31 g (0.58 mmol) of 1H-2-(3-nifropheny0benzimida^
thyOamino]phenyO]carboxyamide was subjected to catalytic hydrogenation using 10% Pd/C as a catalyst to lead it to a
corresponding amino compound. Next, the DMF solution of this amino compound was stirred under a nitrogen gas

40 stream while cooled on ice, and 0.32 g (1 .76 mmols. 3.0 eq.) of guanidinobutyric add hydrochloride and 0.36 g (1 .74
mmols. 3.0 eq.) of DCC were added in this order. Afteward, the terrperature of the solution was returned to room
temperature, and the solution was stirred for 3 hours and then allowed to stand overnight. Since the material did not
disappear the next day, 0.1 1 g 4-guanidinobutyric acid and 0.12 g of DCC were added, followed by stirring for further 2
hours. After the removal of a formed solid by ffltration. the filtrate was concentrated under reduced pressure, and the

45 resulting residup was then purified through silica gel column chromatography (ethyl acetate/IPAAvater = 6/2/1) and then
further subjected to gel filtration (Sephadex LH-20, methanol). Next. 4N hydrochloric acid and dioxane were added to
the eluted fraction, followed by concentration. The residue was collected by scraping, thereby obtaining 73 mg (0.10
mmol. 1 7.9%) of the desired compound in the state of a white solid,

mp: A definite melting point was not present.
so NMR (DMSOdg) 6: 10.37 (s. 1H). 10.29 (s, 1H), 8.59 (s. 1H). 8.29 (bs, 1H), 8.03 (s. 1H), 7.88-7.72 (m. 6H). 7.51

(t 1H), 7.36 (d. 1H) 7.40-6.80 (bs. 4H). 3.62 (m. 4H), 3.50 (m. 4H), 3.19 (m, 2H), 2.46 (m. 2H). 1.84 /m. 2H)
IR (KBr) cm*1

: 3178, 1662, 1498, 1393. 1304

ss
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Elemental analysis: (0^3, CI3N802 • 2HCI • 0.5H2O)

Calcd.:

Found:

C:48.93.

C:48.65.

H:4.81.

H:5.16.

N: 15.74

N:1S.6S

Example 15 (Compound 2031)

1 H-2^-l[4-{dimethylam^

boxyamide dihydrochloride

In DMF-methanol. 0.20 g (0.40 mmol) of 1H-2-(3-nitropheny0benzimidazole-5-^^^

thyi)amino]pheny!l]cartx>xyamide was subjected to catalytic hydrogenation using 10% Pd/C as a catalyst to lead it to a
corresponding amino compound. Next the DMF solution of this amino compound was stirred under a nitrogen gas
stream while cooled on ice. and 020 g (1 .19 mmols, 3.0 eq.) of 4-dimethylaminobutyric acid hydrochloride and 0.25 g
(1 21 mmols. 3.0 eq.) of DCC were added in this order. Afterward, the temperature of the solution was returned to room
temperature, and the solution was stirred for 4.5 hours and then allowed to stand overnight After the removal of a formed
solid by filtration, the filtrate was concentrated under reduced pressure, and the resulting residue was then purified

through sifica gel column chromatography (ethyl acetate/IPAArater = 5/2/1) and then further subjected to gel filtration

(Sephadex LH-20. methanol). Since the presence of impurities was observed, the solution was subjected to silica gel
column chromatography (ethyl acetate/methanol = 1/1) again and then further subjected to gel filtration (Sephadex LH-
20. methanol). Next solidificationwas carried out with ether to obtain 89 mg (0. 14 mmol. 34.0%) of the desired conpound
in the state of a fight yellowish white solid.

mp: A definite melting point was not present.

NMR (DMSOd6) 6: 10.25 (s. 1H), 10.07 (s, 0.5H). 10.01 (s. 0.5H), 8.59 (s, 0.5H). 8.57 (s. 0.5H), 8.33 (s. 0.5H).

8.12 (s, 0.5H). 7.88-7.48 (m. 7H). 6.77 (d, 2H), 3.74 (s. 8H). 2.75 (m. 2H). 2.54 (s. 6H), 2.45 (s, 6H). 1.90 (m. 2H)
IR (KBr) cnf1

: 3214. 1614, 1518. 1328. 1244, 1182

Elemental analysis: (C30H34O2N6O2 •Hd • HgO)

Calcd.:

Found:

C:56.65.

C:56.60.

H:5.86.

H:5.78.

N:13.21

N:13.00

Example 16 (Compound 2091)

1 H-2^4PKmethylthto)propionfl

mide

In a mixed solvent of 5ml of DMF and 3ml of methanol. 0.27 g (0.54 mmol) of 1 H-2-(3-nitropheny0benzimidazole-

5W41N.N*ts(2<hloroethyf)a^ was subjected to catalytic hydrogenation using 10% Pd/C
as a catalyst to lead it to a corresponding amino compound. Next the DMF solution of this amino compound was stirred

under a nitrogen gas stream while cooled on ice. and 70 \i\ (0.68 mmol. 125 eq.) of 3-(methyftKo)propionic acid and
0.13 g (0.63 mmol. 1.2 eq.) of DCC were added in this order. Afterward, the temperature of the solution was returned

to room temperature, and the solution was stirred for 2.5 hours and then allowed to stand overnight Since the progress

of the reaction stopped the next day, 70 \i\ (0.68 mmol) of 3-(methylthio)propionic acid and 0.13 g (0.63 mmol) of DCC
were added, and the solution was stirred for 10 hours and then allowed to stand overnight After the removal of a formed
solid by filtration, the filtrate was concentrated under reduced pressure, and the resulting residue was then purified

through silica gel columnchromatography (chlorofornVmethanol = 4%) and then crystallized from ether, thereby obtaining

0.17 g (0.30 mmol. 552%) of the desired compound in the state of light yellowish white crystals.



mp: 142-146°C

NMR (DMSO-dg) 6: 10.21 (s. 1H). 10.07 (s. 0.4H). 10.01 (s. 0.6H). 8.55 (m. 1H). 8.33 (s. 0.6H). 8.1 1 (s. 0.4H)
7.87-7.59 (m. 6H). 7.51 (t 1H). 6.77 (d. 2H). 3.74 (s. 8H). 2.82-2.65 (m. 4H). 2.12 (s. 2H)

IR(KBr)cnT 1
:3259. 1644. 1518. 1327. 1248. 1181.814

5

Elemental analysis: (C28H29a2N602S • HaO)

10
Calcd.: C:57.14. H:5

:
31. N:11.90

Found: C:57.09. H:5.40. N:11.67

15

Example 17 (Compound 2041)

2-[N-[315W4-[N.N*i$(2^ yf.

dimethylsulfonium iodide

20
'

0.10 g (0.18 mmoO of 1H-2-{3«|I3-(methylthio)propfo^^

thyOarrtno]phenyl]l<»fboxyamide was dissolved in a mixture of 0.5 ml of 80% formic acid. 0125 ml of acetic acid and 0.2
ml of methyl iodide, and the solution was then stirred at room temperature for 9 hours under shading and then allowed
to stand overnight. After concentration under reduced pressure, the resulting residue was subjected to gel filtration

25 (Sephadex LH-20. methanol, earned out twice) and then solidified with ether to obtain 47 mg (0.07 mmd, 36.6%) of the
desired compound in the state of light yellowish white powder,

mp: A definite melting point was not present.

NMR (DMSOde) 6: 10.49 (s, 1H). 10.05 (s, 1H). 8.58 (s. 1 H). 8.24 (s. 1H), 7.87 (m, 2H). 7.70-7.47 (m. 5H). 6.77
(d. 2H), 3.74 (s, 8H), 3.57 (t 2H), 3.04 (t, 2H), 2.97 (s. 6H)

30 IR (KBr) cm' 1
: 3407, 1645. 1614. 1517. 1328. 1249, 1181

Elemental analysis: (C29H32CI2IN5O2S • HQ)

Calcd.:

Found:

C:46:51.

C:46.20.

H:4.44.

H:4.24,

NS.35

N.-9.08

40

Example 18 (Compound 2092)

1H-2-p-H3-(meth>dthfo^ chloroethyl)amino]phe-
45 nyfflcarboxyamjde

In a mixed solvent of 5 ml of DMF and 5 ml of methanol. 0.40 g (0.78 mmol) of 1 H-2-(3-nitrophenyl)benzimidazole-

5^N-{3^ethyM-{N,N-bi$(2-<*lttoeth^ was subjected to catalytic hydrogenation using
10% Pd/C as a catalyst to lead it to a corresponding amino compound. Next the OMF solution of this amino compound

so was stirred under a nitrogen gas stream while cooled on ice, and 281 mg (2.3 mmols, 3 eq.) of 3-{methylthfo)propionic

acid and 483 mg (2.3 mmols. 3 eq.) of DCC were added in this order. Afterward, the solution was stirred at 0°C for 30
minutes and further at room temperature for 6 hours and then allowed to stand overnight After the resulting precipitate

was removed by ffltration, the solvents were distilled off under reduced pressure, and the resulting residue was then
purified through silica gel column chromatography (chloroform/methanol «= 95/5). After the solvents were distilled off

55 under reduced pressure, the resulting residuewas dissolved in methanol, and etherwas then added, so that precipitation

occurred again, thereby obtaining 155 mg (yield = 34%) of the desired compound in the state of white powder.
NMR (DMSOde) 6: 10.21 (s. 1H). 10.16 (s. 1H). 8.57 (s. 1H). 8.24 (bs. 1H), 7.86 (d. 2H), 7.72-7.49 (m, 5H). 7.24

(d, 1H). 3.57 (t 4H). 3.36 (t 4H). 2.80 (t 2H), 2.68 (t 2H). 2.37 (s. 3H). 2.12 (s. 3H)
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Example? 19 (Compound 2044)

2-IN-p45^N43-methyM^N,N^^
thyl-dimethylsuffonium iodide

5

0.10 g (0.17 mmol) of 1H-2-{3^[3-(methytthio)propionyl]am^

chloroethyl)amino]phenyl]]cartwxyamide was dissolved in a mixture of 0.6 ml of 80% formic acid, 0.3 ml of acetic acid

and 0.5 ml of methyl iodide, and the solution was then stirred at room temperature for 3 hours under shading and then

allowed to stand overnight After concentration under reduced pressure, the resulting residue was purified through gel

to filtration column chromatography (Sephadex LH-20, methanol, carried out twice). The solvents were distilled off under

reduced pressure, and the resulting residue was dissolved in methanol. Afterward, IPA was added to the solution, so
thai precipitation occurred again, thereby obtaining 58 mg (yield * 47%) of the desired compound in the state of light

yellow powder.

NMR (DMSO-de) 6: 10.56 (s. 1 H). 10.20 (s, 1 H). 8.59 (s, 1 H), 8.27 (s. 1H). 7.91 (d. 2H), 7.78-7.55 (m, 5H), 7.24 (d. 1 H).

15 3.57 (t 4H), 3.37 (t, 4H), 3.21 (t 2H), 3.05 (t, 2H). 2.97 (s, 6H). 2.31 (s. 3H)

IR (KBr) cm-1:3422. 1654, 1502, 1313. 1118. 885

Example 20 (Compound 2093)

20 1H-2-p-p-(methyftWo)propion^

nyf]]carboxyamide

tn DMF-methanol, 0.21 g (0.40 mmol) of 1H-2-(3^itropheny0benzimidazole-5-^

thyf)amino]phenyl]]caiboxyamide was subjected to catalytic hydrogenation using 10% Pd/C as a catalyst to lead ft to a
25 corresponding amino compound. Next the DMF solution of this amino compound was stirred under a nitrogen gas

stream while cooled on ice. and 0.12 ml (1.16 mmols, 2.9 eq.) of 3-methytthiopropionic acid and 024 g (1.16 mmols,

2.9 eq.) of DCC were added in this order. Afterward, the temperature of the solution was returned to room temperature,

and the solution was stirred for 2 hours and then allowed to stand overnight. After the removal of a formed solid by
filtration, the filtrate was concentrated under reduced pressure, and the resulting residue was subjected to silica gel

30 column chromatography (chloroform/ methanol = 4%) and then solidified with ether, thereby obtaining 0.18 g (0.30 mmol.

75.3%) of the desired compound in the state of light yellowish white powder,

mp: A definite melting point was not present.

NMR (DMSO-dg) 6: 10.36 (s, 1H), 10.23 (s. 1H). 8.58 (s, 1H). 8.25 (s. 1H). 8.02 (d. 1H). 7.85 (d. 2H), 7.75-7.69

(m, 2H), 7.52 (t 1H). 7.37 (d. 1H), 3.62 (t 4H), 3.50 (t 4H). 2.80 (t, 2H), 2.68 (t 2H)

35

Example 21 (Compound 2046)

2-{N-f3-{5^N-{3-cNoro-4^

ihyQdjmethylsulfonium iodide

40

0.10 g (0.17 mmol) of 1 H-243-(3-methyfthiopropionyla™^

roethyl)amino]phenyl]]carboxya^e was dissolved in a mixture of 0.5 ml of 85% formic acid and 0.25 ml of acetic acid,

and 0.2 ml of methyl iodide was then added, followed by stirring at room temperature for 3 days under shading. After

concentration under reduced pressure, the resulting residue was subjected to gel filtration (Sephadex LH-20, methanol).

45 and then solidified with ether, thereby obtaining 0.10 g (0.13 mmol. 81 .2%) of the desired compound in the state of light

yellowish white powder.

mp: A definite melting point was not present.

NMR (DMSOde) 6: 10.48 (s, 1H). 10.35 (s. 1H). 8.58 (s. 1H). 8.25 (s. 1H). 8.02 (s, 1H). 7.86 (m. 2H). 7.71 (m.

3H). 7.55 (t 1H). 7.36 (d.1H). 3.64-3.48 (m, 8H), 3.03 (t 2H). 2.97 (s. 6H)
so IR (KBr) cm 1

: 3248. 1655. 1577. 1497. 1389. 1307

55



Elemental analysis: (C^jtdalNsQjS 2.5H20)

Calcd.:

Found:

C:43.98,

C.44.00.

H:4.S8.

H:4.26.

N:8.84

N:8.62

Example 22 (Compound 2051)

1 H-2-[3-[(3-moipholinoprop^

mide hydrochloride

In DMF-methanol, 0.51 g (1.02 mmols) of 1H-2-(3^itropheny0benzimida2ole-5-[N-[4^N,N45is(2^loroe-

thyf)amino]phenylJ]caftx)xyamide was subjected to catalytic hydrogenation using 10% Pd/C as a catalyst to lead it to a
corresponding amino compound. Next, the DMF solution of this amino compound was stirred under a nitrogen gas
stream while cooled on ice, and 0.21 ml (1 .51 mmols, 1 .5 eq.) of triethytamine and a chloroform solution containing 1 .53
mmols of 3-morpbofinopropionyl chloride {which was prepared from 0.30 g (1 .53 mmols) of 3-morpholinopropionic acid
and 1 ml of tNoriyi chloride in chloroform} were added in this order. Afterward, the temperature of the solution was
returned to room temperature, and the solution was stirred for 3 hours and then allowed to stand overnight Since the
material did not disappear the next day, the chloroform solution containing 1 .53 mmols of 3-morpholinopropionyl chloride

was further added. After stirring for 9 hours, the solution was concentrated under reduced pressure, and the resulting

residue was subjected to silica gel column chromatography (chloroform/methanol « 8-12%). Next the eluted fraction

was concentrated, and methanol was then added. Afterward, the resulting solid was collected by filtration to obtain 0.18

g (0;28 mmol. 27.3%) of the desired compound in the state of light yellowish white powder. Furthermore, the filtrate was
subjected to gel filtration (Sephadex LH-20, methanol) and then solidified with ether, thereby obtaining 0.11 g (0.17
mmol. 1 6.7%) of the desired compound in the state of white powder (total yield = 44.0%).

mp: A definite melting point was not present.

NMR (DMSO-de) 6: 10.30 (s. 1 H), 10.08 (s. 0.4H), 10.01 (s. 0.6H). 8.57 (s. 0.4H). 8.54 (s, 0.6H). 8.33 (s, 0.6H),

8.12 (s. 0.4H). 7.88-7.47 (m. 7H). 6.77 (d. 2H). 3.74 (s. 8H). 3.60 (m, 4H). 2.67 (m. 2H). 2.55-2.44 (m. 6H)
IR(KBr)cm-1

:3120. 1622. 1591. 1519. 1341. 1183. 1115

Elemental analysis: (C^W^CIgNsOa • HCI • 4^0)

Calcd.:

Found:

C:S1.85.

C:51.81.

H:6.04.

HS.22.

N:11.70

N:12.12

Example 23 (Compound 2053)

1 H-2-p-[(3-nx>rpholinop^

nyQcarboxyamide hydrochloride

In a mixed solvent of 10 ml of DMF and 10 ml of methanol was dissolved 0.50 g (1.00 mmol) of 1H-2-(3-nitrophe-

ny0benzimidazole-5-[N-[4-[N,N-bis@^ and catalytic hydrogenation
was then carried out undera nitrogen atmosphere in the presence of 10% Pd/C as a catalyst to lead the above-mentioned
compound to a corresponding amino compound. Next, the DMF solution of this amino compound was stirred under a
nitrogen gas stream while cooled on ice. and 0.59 ml (3.0 mmols) of morpholinoethylcaiboxyfic acid hydrochloride and
0.62 g (3.00 mmols) of DCC were added in this order. Afterward, the temperature of the solution was returned to room
temperature, and the solution was then allowed to stand overnight. After the reaction, the reaction solution was concen-
trated under reduced pressure, and the resulting brown syrup-like residue was purified through silica gel column chro-
matography (chloroform/methanol « 20/1-1 0/1 ). Next the resulting fluorescent fraction was taken out concentrated, and

'

1.
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then sludged with ether/chloroform to obtain 0.25 g (0.38 mmol. 38.0%) of the desired corrpound in the state of white
powder.

mp: A definite melting point was not present.

NMR (DMSO-de) 6: 10.25 (s. 1H) f 10.18 (s. 0.5H). 10.13 (s. 0.5H). 8.55 (d. 1H), 3.34 (s. 0.5H). 8. 12 (s, 0.5H)
7.88-7.48 (m, 7H), 7.24 (d. 1H). 3.61^3.50 (m. 8H), 3.64 (t. 4H). 2.67 (t 2H), 2.54 (t. 2H). 2.43 (bs, 4H), 2.31 (s. 3H)

IR (KBr) cm' 1
: 3258. 2963. 1648, 1502. 1446. 1314. 1115

Example 24 (Compound 2054)

1 H-2^(3^ipho!inopropiony0

boxyamide hydrochloride

In DMF-methanol, 0.30 g (0.56 mmoO of 1H-2-<3-nitropheny0benzimidazole-5^

thy!)amno]phenyl]]carboxyamide was subjected to catalytic hydrogenation using 10% Pd/C as a catalyst to lead it to a
corresponding amino compound. Next, the DMF solution of this amino compound was stin-ed under a nitrogen gas
stream while cooled on ice. and 0.16 ml (1 .1 5 mmols, 2.0 eq.) of triethylamine and a chloroform solution containing 1 .13
mmols of 3-morpholinopropionyl chloride {which was prepared from 0.22 g (1 .1 3 mmols) of 3-morpholinopropionic acid
and 1 ml of thionyl chloride in chloroform} were added in this order. Afterward, the temperature of the solution was
returned toroom temperature, followed by stirring. After 3 hours. 0.16 ml (1 . 1 5mmols) of triethylamine and the chloroform
solution containing 1.13 mmols of 3-morpholinopropionyl chloride were furtheradded, and the solution was then allowed
to stand overnight After concentration under reduced pressure, the resulting residue was subjected to silica gel column
chromatography (chloroform/methanol «= 12%). The eluted fraction was further subjected to gel filtration (Sephadex LH-
20. methanol), and 4N hydrochloric acid and dioxane were added, followed by concentration. Next, solidification was
accomplished with a small amount of ethanolether, thereby obtaining 0. 13 g (0 . 18 mmol, 32.4%) of the desiredcompound
in the state of light yellowish white amorphous powder,

mp: A definite melting point was not present.

NMR (DMSOde) 6: 10.80 (s. 1H). 10.61 (s. 1H). 8.62 (s. 1H). 8.37 (s, 1H). 8.04 (m. 3H). 7.87-7.73 (m, 3H). 7.64

(t 1H)f 7.37 (d, 1H). 3.87-3.79 (m. 4H). 3.62 ft 4H). 3.51 (t, 4H), 3.44 (m. 4H). 3.06 (m, 4H)
IR (KBr) cm 1

: 3214. 1671, 1576, 1497, 1394, 1307, 1128. 1087

Elemental analysis: (€3^3303^03 •HQ • 6.5H2O)

Calcd.:

Found:

C:46.69.

C:46.S3.

H:5.94.

H:5.9S.

N:10.54

N:10.45

Example 25 (Compound 2061)

1H-2i3K3i3yridytacet^

In DMF-methanol. 0.40 g (0.80 mmol) of 1H-2-(3^itropheny0benzto^

thyQantino]phenyOJcaft)oxyan«e was subjected to catalytic hydrogenation using 10% Pd/C as a catalyst to lead it to a
corresponding amino compound. Next the DMF solution of this amino compound was stirred under a nitrogen gas
stream while cooled on ice. and 0.21 g (1.21 mmols. 1.5 eq.) of 3-pyridylacetic acid hydrochloride and 0,23 g (1.20

mmols. 1.5 eq) of EDCI were added in this order. Afterward, the temperature of the solution was returned to room
temperature, followed by stirring for 2.5 hours. After concentration under reduced pressure, the resulting residue was
subjected to silica gel column chromatography (chloroforrrVmethanol «= 8%). and then solidified with ether. Since some
impurities were contained in the powder, a separating operation was carried out by the use of chloroform and dilute

ammonia water to precipitate insoluWes. Next the insolubles were collected by filtration to obtain 49 mg (0.083 mmol.
10.4%) of the desired compound in the state of fight brown solid. Furthermore, the resulting chloroform layer was con-
centrated, and then solidified with ether, thereby obtaining 65 mg (0.10 mmol. 12.5%) of the desired hydrochloride in

the state of light brown powder.

mp: A definite melting pant was not present
Free form: NMR (DMSOnle) 6: 10.47 (s. 1H). 10.00 (s. 0.5H). 8.57 (s. 1H). 8.55 (d. 1H), 8.48 (d. 1H). 8.32 (s.

0.5H), 8.10 (s. 0.5H). 7.87-7.49 (m, 8H). 7.38 ft 1H). 6.77 (d. 2H). 3.77 (s. 2H). 3.73 (s. 8H)



Hydrochloride: NMR (DMSO-de) 6: 10.52 (s. 1H). 10.03 (s. 1H). 8.62 (s, 1H), 8.54 (m. 2H), 8.22 (s. 1H), 7.91-

7.84 (m. 3H). 7.72-7.62 (m. 4H), 7.55-7.45 (m, 2H). 6.77 (d. 2H), 3.81 (s. 2H), 3.73 (s, 8H)
IR (KBr) cm" 1

: 3070, 1617. 1518, 1328. 1184. 1141

5

Elemental analysis (free form): (C31H28Cl2N602 • 2.5^0)

Calcd.:

Found:

C:58.86.

C:58.86.

H:5.26,

H:5.44.

N.13.29

N:13.28

15 Example 26 (Compound 2063)

1 H-2:[3-(3-pyridytecetyk^

mide

20 In 10 ml ofa mixed solvent of DMF:methand « 1 :1 , 0.40 g (0.80 mmol) of 1 H-2-(3-nitrophenyl)benzimida2ole-5-[N-

P-methyl-4-[N,N-tts(2<hloroethyO^ was subjected to catalytic hydrogenation using 10%
Pd/C as a catalyst to lead it to a corresponding amino compound. Next the DMF solution df this amino compound was
stirred under a nitrogen gas stream while cooled on ice, and 0.4 g (2.3 mmols. 3 eq.) of 3-pyridylacetic acid hydrochloride

and 0.45 g (2.4 mmols, 3 eq) of EDCI were added in this order, followed by stirring for 30 minutes as it was. After stirred

25 at room temperature for further 3 hours, the solution was allowed to stand overnight After the solvents were distilled off

under reduced pressure, the resulting residue was purified through silica gel column chromatography (chloroform/meth-

anol = 95/5). The solvents were distilled off, and the residue was then dissolved in methanol. Next isopropyl ether was
added, so that precipitation occurred again, to obtain 1 53 mg (yield = 33%) of white powder.

NMR (DMSOde) 6: 10.48 (s, 1H), 10.18 (bs. 0.5H). 10.13 (bs. 0.5H). 8.61-7.36 (m, 13H), 7.23 (d. 1H), 3.77 (s.

30 2H). 3.59 (t. 4H), 3.36 (t4H). 2.31 (S.3H)

IR (KBr) cm' 1
: 3348, 1665, 1504. 1308, 1263, 884

Example 27 (Compound 2064)

35 1H-2-p^3i>yridylacetylarrin

mide

In DMF-methanol, 0.40 g (0.75 mmol) of 1H-2-(3-nifrophenyl)beru^

thyOamino]phenyO]cartx)xyamide was subjected to catalytic hydrogenation using 10% Pd/C as a catalyst to lead it to a
40 corresponding amino compound. Next, the DMF solution of this amino compound was stirred under a nitrogen gas

stream while cooled on ice, and 0.21 g (1.21 mmols, 1.6 eq.) of 3-pyridylacetic acid and 0.22 g (1.15 mmols. 1.5 eq) of

EDCI were added in this order. Afterward, the temperature of the solution was returned to room temperature, followed

by stirring fa 3.5 hours. After concentration under reduced pressure, the resulting residue was subjected to a separating

operation by the use of chloroform and water to precipitate gel-like insolubles. Next the resulting aqueous layer was
45 adjusted to a phi of about 1 1 with an aqueous sodium hydroxide solution and then extracted with chloroform twice. The

obtained chloroform layers werejoined to each other, dried over anhydrous sodium sulfate, and then concentrated under
reduced pressure. Afterward, the residue was solidified with ether, thereby obtaining 96 mg (0.15 mmol, 20.6%) of the

desired hydrochloride in the state of light brown powder,

mp: A definite melting point was not present.

so NMR (DMSOde) * 10.47 (s. 1 H), 10.37 (s. 0.4H), 10.31 (s. 0.6H). 8.57 (s. 1H). 8.48 (d, 1 H), 8.34 (s. 0.6H). 8.1

1

(S. 0.4H). 8.02 (s. 1H). 7.87-7.61 (m. 7H). 7.52 (t 1H). 7.40-7.35 (m, 2H). 3.77 (s. 2H). 3.61 (t. 4H). 3.50 (t 4H)
IR (KBr) cm 1

: 3191, 1631, 1582, 1498. 1390, 1309

55
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Example 28 (Compound 2073)

1 H-243-{4^klylacetyla^

mide

s

In 10 ml of a mixed solvent of OMFrmethanol a 1:1, 0.40 g (0.80 mmol) of 1 H-2-(3-nitrophenyl)benzimidazole-5^N-

p^ethyM^N,N4)i$(2^loroethyl)^ was subjected to catalytic hydrogenation using 10%
Pd/C as a catalyst to lead it to a corresponding amino compound. Next the DMF solution of this amino compound was
stirred under a nitrogen gas stream while cooled on ice. and 0,4 g (2.3 mmols, 3 eq.) of 4-pyridyfacetic acid hydrochloride

to and 0.45 g (2.4 mmols. 3 eq) of EDCI were added in this order, followed by stirring for 30 minutes as it was. After stirred

at room temperature for additional 6 hours, the solution was allowed to stand overnight After the solvents were distilled

off under reduced pressure, the resulting residue was purified through silica gel column chromatography (chloro*

form/methanol = 6/1). The solvents were distilled off, and the residue was further purified through silica gel column
chromatography (cWoroform/methanol = 8/1). The solvents were distilled off, and the residue was then dissolved in

is methanol. Next, isopropyl ether was added, so that precipitation occurred again, to obtain 50 mg (yield = 11%) of light

yellow powder.

NMR (DMSO-de) 6: 10.51 (s. 1H). 10.18 (bs, 0.5H). 10.13 (bs. 0.5H). 8.61 (s, 1H), 8.55 (d, 2H). 8.33 (s, 0.5H),

ail (s. 0.5H). 7.89-7.49 (m. 7H), 7.39 (d. 2H). 7.23 (d, 1H), 3.77 (s. 2H), 3.57 (t, 4H), 3.36 (t 4H). 2.31 (s, 3H)

IR (KBr) cm' 1
: 3422. 1647. 1508. 1318. 1239. 829

20

Formyfrtipn Example 1

25

Compound No. 2053 as an active ingredient 30 g

Lactose 68g

30 Crystalline cellulose 20 g

Magnesium stearate 2g

35 The components described above are mixed in the above composition and the resulting mixture was formulated

into core tablets by a tableting machine. Each of the core tablets weighed 120 mg containing 30 mg of Compound No.

2053 and had a diameter of 7 mm.
Talc was then sprinkled on each core tablet and the surface having talc was then coated with varnish to form an

undercoat Additional varnish coating was repeated so as to obtain tablets suitable for the internal uses. Color coating

40 was further conducted. After drying, the tablets having the color coats were waxed and polished into tablets of uniform

gloss.

Formulation Example 2

45 As an active ingredient. 1 g of Compound No. 2053 was weighed and dissolved in 1 ,000 ml of sterilized propylene

glycol. The resting solution was poured and enclosed in ampoules so as to obtain injections in ampoules, each of which

contained 5 ml of the solution.

Test Example 1

so

Investigation was made on the linkage of each compound to DNA. The test was carried out by comparing a Tm
value In the case that the compound was added to the DNA solution with a Tm value in the case that no compound was
added thereto.

That is to say. poly d(A-T)<l(A-7) was used as the DNA. This DNA was dissolved in a buffer solution and the com-
55 pound was further added thereto, and the Tm value was then measured. On the other hand, the Tm of the DNA alone

was measured, and a difference (ATm) was then calculated. For the measurement, a U-3200 model spectrophotometer

made by Hitachi, Ltd. was used, and for the control of temperature. SPR-10 model made by Hitachi. Ltd. was used.

TheATm of Compound 2001 was obtained, and it was 14PC.
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Test Example 2

The anticancer activity of each compound will be described. Table 2 shows the anti-tumor activity of the typical

compounds. This test was carried out by measuring an in vitro inhibitory activity on tumor cell growth. That is to say. the
5 B16 melanoma cells of a mouse were planted on a culture plate having 96 cells, and a compound was then added after

one day and the cells were cultured at 37°C for 3 days in 5% C02 . Next, a compound concentration (IC50) necessary
to acconplish a 50% growth inhibitory effect wasdetermined in accordance with a procedure described in Cancer Res..
Vol. 48. p. 589-601 (1988). The unit of the drug concentration was \igfn\l The result of distamycin is also simultaneously
shown as a comparative example.

Table 2

15

20

Anti-tumor activity

Compound No. ICsoOig/ml)

2 0.58

j

29 3.05

47 0.38

1001 0.36

1010 3.19

2001 0.82

2004 0.53

2006 0.65

cSj \ 1 0.97

2014 1 1A1 . 10

2016 2.08

2031 1.56

2041 0.37

2044 0.72

2046 0.39

2051 0.49

2053 0.33

2054 0.41

2063 3.48

2073 1.19

Distamycin 36

so Test Example 3

A cell floating solution having 1x107 mouse colon cancer cells of Colon 26 per ml of HBSS (Hanks
1

Balanced Salt
Solution) was prepared. Next 0.1 ml of this cell floating solution was implanted in the side abdomen hypodermis of a
female CDF1 mouse (0 day). On the day after the tumor implantation (1 st day), the weight of the mouse was measured.

ss and a solution of a compound (a 5% glucose solution containing 5% Tween 80) was administered into the tail vein of
the mouse. On the 15th day. the tumor was extracted, and its weight was then measured.

An average tumor weight ratio of each experimental sample was calculated as a T/C value on the assunption that

the average tumor weight ratio of a control to which any compund was not administered was 100%.

74
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Table 3 shows the results of the test. The T/C values correspond to compound numbers, respectively, and each

value in the parentheses represents the concentration of the drug at the time when its T/C value was obtained.

Table 3

Compound No. T/C (%) Dose (mg/kg)

2001 13 30

2006 21. 10

Adriamycin 29 20

is Claims

1. A compound represented by the following formula (1) or its pharmacologically acceptable salt:

20

Ri(CH2)mCON^ (1)

H
25

wherein each of m and n is independently an integer of from 0 to 5; each of Rj and R2 is independently a hydrogen

atom, a halogen atom, an alkytthio group having 1 to 8 carbon atoms, an amino

30 group which may be substituted, an ammonium group which may be substituted, a sulfonium group which may be

substituted, a phenyl group which may be substituted, a hetero-five-membered ring group which may be substituted,

a hetero-six-membered ring group which may be substituted, an amidino group, a guanidino group, an amino acid

residue or a group represented by the formula (2)

35

40

wherein R3 is a direct bond or an oxygen atom {when R3 is an oxygen atom, m or n of (CH^m or (CH2)n to which

45 R3 bonds is not 0}; R4 is a hydrogen atom, an alkyl group having 1 to 8 carbon atoms, an alkoxy group having 1 to

8 carbon atoms, a halogen atom, a trifluoromethyt group, a cyano group, an amidino group, a carbaxyl group or -

COR7 wherein R7 is an alkylamino group having 1 to 8 carbon atoms which may be substituted by a substituted

amino group, an amino group which may be substituted by a phenyl group which may be substituted, or a ben-

zylamino group which may be substituted; R5 is a hydrogen atom, an alkyl group having 1 fo 8 carbon atoms, an

so alkoxy group having 1 to 8 carbon atoms or a halogen atom; R$ts a -{CH^pNfRek or KCH2)pNR8R9 wherein p is

an integer of from 0 to 5; R8 is -CHjCHjW whereinW is a halogen atom, a hydroxy! group, a mesytaxy group or a

tosytoxy group or -OCOR7 wherein R7 is as defined above; R9 is an alkyl group having 1 to 5 carbon atoms or a

mesy! group;

the phenyl group having a R^CH^CONH group in formula (1) can be substituted by the R t
(CH2)mCONH

55 group at any position.

position of the phenyl group.

2. The compound or its pharmacologically acceptable salt according to claim 1 wherein Rj and/a R2 is an alkyithio

group having 1 to 4 carbon atoms.
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3. The compound or its pharmacologically acceptable salt according to daim 1 wherein the phenyl group having a
Ri (CH2)mCONH group in formula (1 ) is substituted by the Ri(CH2)mCONH group at the 3- or 4-position of the phenyl
group.

4. The compound or its pharmacologically acceptable salt according to Claim 1 or 3 wherein R
t
is a halogen atom or

a group represented by formula (2).

5. The compound or its pharmacologically acceptable salt according to any one of Claims 1 . 3 or 4 wherein R2 is a
halogen atom or a group represented by formula (2).

6. The compound or its pharmacologically acceptable salt according to Claim 4 wherein R2 is an amino group which
may be substituted, a guanidino group or an amidino group.

7. The conpound or its pharmacologically acceptable salt according to Claim 5 wherein R
t
is an amino group which

15 may be substituted, a guanidino group or an amidino group.

8. A pharmaceutical composition comprising as an active ingredient a compound or its pharmacologically acceptable
salt described in any one of Claims 1 to 7.

20 9. A pharmaceutical composition according to claim 8 which is an anticancer composition.

10. A pharmaceutical composition according to claim 8 which is an antimicrobial composition.

1 1. A pharmaceutical composition according to claim 8 which is an antiviral composition.

25

1 2. Use of a compound or its pharmacologically acceptable salt described in anyone of Claims 1 to 7 for the preparation
of an anticancer agent, an antimicrobial agent or an antiviral agent.

30

35

AO

45

50

55
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